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SO CL0SE1Y RESEMBLES A FINE WATCH, 
YOU'D EXPECT IT TOTICK.^^^H 



Like a fine watch, a Manner 
Outboard demonstrates an ingenrus 
use of space, Every pad that's not 
a bsolu I ely essential has been 
eliminated. This not only makes, the 
motors more compact and 
exceptionally lightweight for the 
horsepower they deliver, but it also 
lielps reduce maintenance. 

And, if you could look inside 
each one. you'd see an attention to 
detail seldom found in an object too 
large to strap to your wrist. For 
example, CD ignition eliminates the 



need for troublesome breaker points. 
Most models feature thru -prop 
exhaust for more speed and more 
efficiency. They're quieter, too 

All driveshaits, shiftshatts and 
propstiahs are made of stainless 
steel to protect against saltwater 
corrosion and give you years at 
dependable, trouble- free 
performance 

In short. Mariner makes the 
most refined outboard motors in the 
world. 

Yet, in our engineers' vocabulary, 
refined certainly (Joes not mean 
docile. Open the throttle and you'll 

experience acceleration 
that's surprising 



if not downright o>: lull rating. 

In lhai respect, our motors are 
more like sports cars than watches. 
Efficient, yet exciting 

For a free catalog of Manner 
Gultjoards from 2 fo 200 horsepower, 
write Manner, Dept. 83, 1939 Pioneer 
Road, Fond du Lac, Wl 54935. In 
Canada, write Mariner, 1 156 
Dundas Highway East, Mississauga. 
Ontario, 

L4Y 2C2. 
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50% EXTRA UFL 
0% EXTRA MONEY 




It seems like everything costs more these days. 
Especially anything to do with cars. So you'll be glad to 
learn that Fram has something that, comparatively speaking, 
actually costs less. 

Our Extra Life air filter. 

Jt lasts longer because it's made with two different 
layers of filtering material, instead of the usual one. 

The outer layer traps small particles of dirt, while the inner 
layer removes the larger particles. 

Together, they do a terrific job of teamwork. 

So much so that the Fram Extra Life lasts 50% longer than 
our single-stage filter * 

And best of alt, it doesn’t cost a cent more. 

So put a little extra life in your car with the Fram 
Extra Life. 

Anri put a little extra money 
in your pocket. 
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EDITOR'S 
NOTES 

%G. Oimr- 

T his is our kind of guy. A young acquaintance, recently married in Dm 
Moines, was feted at a surprise shower The fable centerpiece for ihe 
occasion was a toolbox filled with flowers. Most unusual, though, was the fact 
that his name had been registered at a hardware store — just as a bride's 
name is listed at a department store— for wedding gifts The groom's gifts 
were hammers, saws, drills and such to set up a shop in his first new home. 
And he carried all his new tools home in the centerpiece We haven't heard 
yet how the local society columns reported it. 

Should you paint right over your windows when you paint your house? We 

wouldn't have, at least until we learned from a 40-year veteran that it r s 
really quicker to spray paint and scrapo than at is to mask all the windows 
Complete instructions for painting your heme— by spray gun or by brush — 
are just one part of our idea-packed Home friers Guide [page 113). 

The writer of ihe spray painting article, staff member Michael Chotiner, 
appears on this page for the first time since he joined us last July. After 
graduating from Rutgers University with a degree in comparative literature, 
he started working for a home-improvement contractor, he says, 10 support 
his habit of writing poems. hh I found myself in a trade that captured my imag- 
ination/' he adds. 

From home remodeling to making elegant built-in furniture for Fifth Ave- 
nue apartments, he went on to run a cabinet shop and then into his own 
contracting business. Michael has also written a vocational training course, as 
well as three books on building crafts. 

Another byline in the Home idea s Guide is that of Rosario Capotosto. He's 
far from being a first-timer in FM J s pages, as regular readers know. 

Rosario built and photographed die In-A-Wall Workshop (page 126) in the 
craftsman] ike way that he's done dozens of similar projects for us in the past 
10 years. With 30 years of preparing how-to articles and books plus 29 years 
of teaching commercial photography in New York schools. Rosario has an 
unbeatable wealth of skills. 

But he doesn't let his expertise blind him to one PM basics “My First com 
sideration always/" he says, “is to devise construction methods for the guy 
who has only a limited supply of tools and experience, 1 ' fW 




Chotinor sprays 1 windows 9hd sU r while Capotosto builds a shop in a wall. 
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LETTERS 
TO THE EDITOR 




A spectacular rescue nevertheless 



Helicopter pilot Don Usher certainly 
did a superb job of flying, as you 
reported in your story on last year's 
tragic air crash in Washington, D.C 
(The Most Ama 2 ing Rescue Of '82. 
page SO, Jan. S3). Unfortunately, how- 
ever, he shouldn't have had to be there 
at all, In fact, the powerful down wash 
from his rotor blades may have made it 
doubly difficult for the weakened survi- 
vors to hang onto whatever bits of 
floating wreckage there wore. 

It seems like a crude rescue effort. 
Whore wore the professional rescue 
units? Did someone order them to stay 
clear? 1 have a feeling that something 



about, the story hasn' t been fully told. 

R S LONG 
falls church, va 

Many emergency units were called 
to ihe scene, as our story explained, 
but rescue boats were hampered by 
heavy ice in the river , and firemen on 
shore were unaWe to heave lines far 
enough out into the water lo reach the 
victims. Under the circumstances, it js 
irtrly remarkably that the U.S. Park 
Police helicopter team., though admit ■ 
redly not equipped £□ handle such an 
emergency , was able fo save all but 
one of those in the water. 



Headlight hassle 

In your article Tomorrow's Car PM 
Drove it (page 77, Jan. J 83), you called 
attention to the government's confus- 
ing and conflicting pronouncements on 
headlight covers. The situation is ridic- 
ulous, indeed, with one branch of DOT 
saying they're desirable and another 
saying they h re illegal 
President Reagan once promised to 
get ihe government off our backs. May- 
be he can gel the stupid regulation ban- 
ning the covers abolished if enough oE 
us ask for it. 

ROBERT D SMITH 
SWISHER. IOWA 

Friendly computer advice 

Your excellent article on computers 
(The Five Friendliest Computers , page 
94. Feb. 83) was a big help I had 
bought the VIC-20, hut was unhappy 
with the instruction manual chat came 
with it. 1 then purchased the two books 
you recommended, /ntroduction to 
Computing On the VIC and Intro- 

duction to Basic Programming' Now 1 
am very well satisfied.. 

WALTER HASS 
TAMPA. FLA. 

A groat article—the type of respon- 
sible journalism that keeps me a faith- 
ful PM subscriber 

RONALD L KING 
HOUSTON. TEX 
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Compressor update 

Here's a photo (below} of the FM air 
compressor l recently built from your 
plan 5 (Build Your Own Air Compressor 
From PM r s Flam, page 3G, April r 70). 
The plans were excellent and the com- 
pressor works very well. 




FM sir compressor made by reader 
Cowman. The sukrtirufF works ilne. 



Incidentally, 1 had some difficulty 
Locating the York compressor you spec- 
ified, but a knowledgeable junk-yard 
operator understood what \ needed 
and told me a Chrysler AicTemp com- 
pressor used in cars would work just as 
well It does Your 1 readers may find 
this information useful. 

HOWARD CQLEMAK 
INKSTER, MICH. 



Thanks for the helpful tip. In using 
the Chrysler or any other make of com- 
pressor as a substitute for the York, one 
specification is important It should 
have a displacement of at least 10.3 
cubic inches lo function properly in the 
PM design. Some automotive compres- 
sors may have less. 

For others who may be interested, 
plans for building the PM air compres- 
sor are $6.70 postpaid from Popular 
Mechanics, Pox 1014. Radio City Sta- 
tion, New York, N.Y . WWI. 

A scroll saw in every shop? 

Td like to compliment you on your fine 
article Use Your Scroll Saw Like A 
Craftsman {page 96. Jan ' B3). I learned 
cutting tricks I never knew. 

JAMES LEWIS 
WEST SOUTHPORT. ME. 

It was a great article: it made me 
want a scroll saw. But J have a ques- 
tion; Is a £1.200 too l really for the aver- 
age home workshop? 

J R MULVANEY 

sr. paui. minn 

Scroll saw prices vary widely de- 
pending on capacity and convenience 
features. That $1,200 is fora top-oP 
ihe-line model. Both Sears and Dremel 
sell smaller models for under $100. 

Not playing square 

Thank you !br ihe handsome stained- 
glass apple pattern (Make This Classic 
Stained-Glass Light Box r page 54 t Aug 
'821. The results were well worth the 
effort, but 1 think there was an error in 
your plans. If the top and bottom pieces 
are both 9 l /i; Inches long, the light box 
won't come out square because of dif- 
ferences in the rabbet depths Right? 

JIM McGRATH 
WILMINGTON. ELL 

Out apologies to all who encoun- 
tered this problem. The top was cor- 
rectly indicated as 9ft inches long, bur 
the bottom should have been shown a 
Winch shorter . Fortunately, no wood is 
wasted. Merely iop ft inch off one end 
recut the rabbet and the piece will tit 
properly. FM 
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80 years went into ti\is Century. 

1983'Buidi Century. 



That's how long Buick has been 
carrying on a love affair with 
the automobile. A devotion to 
bringing you comfortable, 
prestigious, quality cars. And 
that, of course, is exactly what 
Quicks have been down 
through the years, 

Right down to today's state- 
of-the-art Buick Century. With 
its pleasing and efficient form. 
And its eminently luxurious 
passenger environment. 

Among Century's impressive 
engineering credentials; front- 
wheel drive and a highly 
efficient 2.5 liter four-cylinder 
power plant (see EPA mileage 
estimates below). Also available 
are V-6 gasoline and V-6 diesel 
engines. 



EST. HWY 


EPA EST MPG 


39 
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The fact that SO years went 
into this Century is surely 
reason enough to put yourself 
into one. You can do that at 



your Buick dealer's today. Oh, 
and before you turn the key, 
buckle up. 

Use estimated MPG for 
comparison. Your mileage may 
differ depending on speed, 
distance, weather. Actual 
highway mileage lower. Some 
Buicks are equipped with 
engines produced by other GM 
divisions, subsidiaries, or 
affiliated companies 
worldwide. See your Buick 
dealer for details. 
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HIGH TECH , • 
RADIALS 



illiiit m i 







Objective: Build a lemcnkably tough 
ladicd with a nigged 
appearance that's aggressive 
enough to meet the 
challenge of any terrain. 

Solution; The J?acuaf Mud- Terrain T/A* 



Tie Radial Mud- Terrain T/A— " 
the tmt and only race-pro ven 
radial mud fire — e crvai/abJe in 
standard sizes to Utmost original 
equipment wheels* And every 
Radial Mud-Terrain T/A i$ as 
aggressive as it looks, with bold 
raised white letters and a large 
rugged tread pattern 



The Radial Mud-Tertam T/A* 

fires aggressive, nondiiectional 
head design oilers excellent 
traction in deep mud or snow 
Scalloped /oiket shoulder j 
give maximum bite . And low- 
rub be r- f o- void ratio in tread 
area provides excellent 
seti-cleaning action. 




[MPGoocrich 




BFGoodiich moires er complete line of 
advan ced T/A* High Tech^ Radiak, 
including the Radial Mud-Tenam T/A 
mid Radial All-Terrain T/A '.' These 
tctdials me respected worldwide lor 
their impressive racing record and 
ou branding road performance. If youre 
looking Jar cr rugged radial with 
performance you can depend aa there's 
a T/A High Tech Radial designed hr you. 
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The design a / the Radial Mud-Terrain T/A 
includes this unique combination of 
advanced materials and technology: 

A. Read pitch sequendngiara quiet ride. 

B. Large center grooves to help 
reduce hydroplaning. 

C. Three-ply radial construction helps 
reduce sidewall bruising. 

0. fbur-pJy DunoGard* folded belt 
system for durability in the critical 
stress areas. 



- IS83. BFGo&bKh Co. 





BILL HARTFORD 



IMPORTS & 
MOTORSPORTS 








Opel Corsa 

We all know the five 



version is that it gets a new pair of 
bucket seals for better support. And. if 
you don' t think driving this little 
screamer will provide enough of a 
thrill, you can order The seats equipped 
with Body -Sonic, a sound system that 
includes transducers hidden in The 
seats to transmit sound difecdy to your 
body. 

Hey. is this a bumpy road, or is the 
music too loud'. 3 

Short March 

Competing with Honda's City- the pop- 
ular Japanese miLTomtni. won't be 
oasy. 

However, Nissan will be trying with 
the introduction of its new, 143-in.- 



Nissan March is new micromini in Japan. 

long, one-liter Front- wheel driver 

called the March. 

The 1.400- pound March is conven- 
tional in its appearance: it doesn't imi- 
tate the very upright stance of the City, 
but does resemble a scaled -down Maz- 
da GLC. Like the City iTs not sched- 
uled for export to the United States at 
this time. 



General Mowsrs 
divisions: 

Chevrolet. 

Pontiac, Ruick. 

QLdsmobile 
and Cadillac. 

But GM has 
what 1 call a 
secret division. It makes cars in Europe 
and is known as Adam Opel AG. 
Riisselsheim. Germany, is headquar- 
ters, but this GM-owned automaker 
produces parts and assembles cars all 
ovEr Europe. 



Newest Opel is tfto Corsa. available as sedan fiianaj and hacciibaci. 

Commodore. Senator and Monza. 

It was apparent that the Corsa has a 
certain magic from ihe stir at the Paris 
Auto Show last fall when the car was 
first seen. 

Of the two body styles that arc avail- 
able. note hback and hatch, my choice is 
the hatch with its subtle. Quattro-Uke 
fender flares. Engine choices are 1.0. 
1 .2 and 3.3 liters. There are four equip- 
ment levels so you can set up a very 
plain or Sporty little machine 
On the practical side, it has excellent 
interior room for a car its size 092.6 in 
overall), low Cd and goad fuel econo- 
my. 

However, best of all is that dream- 
car quality we don't get enough ol I 
think of the Corsa every ilmo I see a 
Chevy Chevette go by. 



Corea grille sports simple Opal emblem, 



We used to get German Opels here, 
but they're no Longer imported for 
Buick dealers' showrooms. 

Thai is why we will never see the 
latest Opel the Corsa. It's the new 
baby of the Opel range which includes 
the Kadett. Ascona. Manta. Rekord, C&r$e hatchback has subtle fender Haws. 




Slicker City 



A Honda City Turbo has a hood bulge. 



If the seat mounts can take the g- 
forrev Honda's got another winner. 
The automaker has added a turbo io 
The 1.3 Liter Four in its City model and 
boosted hp 50 percent to a fierce 100. 
The City Turbo, recognized by its 
hood bulge, is the world's first 
m^s- produced turbocharged car of 
such small displacement. Honda's 
srnatl-engine Turbo Experience, 
you'll recall, started with motoncy- 
dc - (see Small- Bore. Blown And 
IfOrJimfuJ; Biding Honda's CX500 Tur- 
bo page 90. Mov. '81 ). 

Among the ways ihe City Turbo is 
different from the normally aspirated 



U.S. GP X 4 

This yearlhore will be no less Lhan four 
Grand frix races for Formula One cars 
in the United States That's because the 
GE 1 is coming to New York City. 

The Big Apple race is scheduled lor 
Sept 25 on a circuit to be laid out 
around the lake at the old World's Fair 
grounds at Flushing Meadow 

As usual, the Las Vegas event will 
end ihe season — on Oct. 9. The Detroit 
GP is on the calendar for June 5 r and. if 
you're reading this issue of E*M early 
enough, you still have time to make 
plans for the first U S GP of the year 
which is at Long Beach. Calif, on the 
27th of March. m 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 






BILL McKEOWNhhh 

ALL 

OUTDOORS 





Sailboard sculling 



Rowing is reluming as a 
popular exercise sport, and 
a clever device to combine 
Ihe activity afloat and 
ashore comes from Martin 
Marine, Goodwin Rd.. Kii- 
tery Point, Me. 03905. Na- 
val architect Arthur Martin 
calls it the Oarmaster and 
with it almost any small 
craft using oars can be 
adapted for that most ad- 
vanced of sculling plea- 
sures. sliding -seat rowing. 



Any sailboard is turned into a rowing shell by adding & 
sliding-seat Oarmfisfen a rig from Martin Marine. 



The 5305 Qarmaster can 
be quickly mounted in a skiff, kayak or 
canoe, and the latest adapter kits allow 
it to he fitted on a sailboard for an addi- 
tional E30 One wingnut secures it. In 
the works is an attachment that can 
convert the Qarmaster into an indoor 
exercise rowing machine, as well, A 
Mini-Oarmastor has a fixed seat Martin 
also supplies the Kittery Rowing Skiff (a 
$335 kit for home building ), Akten sin- 
gle and double rowing skiffs in fiber- 
glass and Applcdore Pod sailing skiff. 




The Oann&ster cm also be mounted 03 a 
Kinery Skiff. This Martin Murine kit boat 



has Curved ends for a smooth ride. 



Sew-it-yourself boating 

Here's an unconventional way of get- 
ting out on che water. Noted yachtsman 
Phil Reavis of Cherbourg. France, 
reports that local boacbuilders of Fondh 
cherry. India, south of Madras on the 
Bay of Bengal, are still stitching up 
wooden craft, just as they always have. 
Planks are shaped with a keen eye to fit 
hull ribs. They are damped and toumi- 







Ft. thing craft in India's Bay of Bengal 
show oofismica'an sfidrtruts that modem 
d^ft-yourMifiars Could use, as wall. 




Planks are stitched together to simplify 
hull assembly, with edge holes drilled to 
take laces that lash boat together. 



queted into place with rope, and a 
series of holes are drilled along each 
edge. Hemp cord dipped in tar is used 
to lace the planks and lash them to the 
ribs and thwarts. Seams are caulked 
with pitch and hemp, fed in from the 
outside so that water pressure helps 
seal the joints. With modem synthetic 
cord for the lacing, plus epoxy end sili- 
cone for the seams, you could launch 
similar little dory-shaped boats. Don't 
forget your personal flotation devices. 



More kick for kickers 

Just announced for spring are new out- 
boards from Evinrudc and Johnson that 
are the most powerful production 
engines they've ever built. They're the 
Evinrude 2.6 Litre XF and the Johnson 
2-6 Litre GT Even though both new 
engines have the same displacement 
as the current top-of-th e-lino 235-hp, 
V6 motors., powerhoad redesign with 
enlarged and reshaped ports lighter 
reeds and relieved exhaust are report- 




Esdnmde*s neiw&t and fastest production 
outboard the 3 6 litre XF ; is checked by 
racing ace Junto McConnell. 



ed to increase power substantially. 
How much more horsepower, they're 
noi saying. Largest product ion motor is 
probably still the special -order Mercury 
300: and the fastest, the 3.5 Litre John- 
son and Evinrude VBs. GT and XF 
motors of 1 50 hp will also be available. 



Where to find out 

Two of the best fishing books are a 
pair just published. The Fishermen's 
Sourcebook, hy Bill Wisner. $35. from 
Macmillan, is a treasury of salt and 
fresh water fish and fishing, tackle and 
lore. And for the most challenging of 
salt water sports, Mark Sosin and Lefty 
Kreh have recorded the special tech- 
niques in Fishing The Flats, Si 4. 95, 
from Winchester Press. M 
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FIRST U1 OUTBOARDS 





GO FOR THE BEST 
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Mew 2.t> XP. The biggest, hottest V-6 ever from the raceworks at Evinrude. 
New high-performance heads. Enlarged intakes and exhaust. 

Tuned tarbs. Tuned exhaust. 

High speed lower unit. And that s just the beginning, 

Nobody else gives you this much excitement from 2.6 liters. 

Only at your Evinrude dealer. 



A PflOOCICT GflOtlP OF 
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NEIL SHAPIRO hm 

ELECTRONICS 
MONITOR 



Can CED meet the 

Readers of this column are aware of the 
ongoing battle for standardization in 
the videodisc field between CED (ca- 
pacitance-effect disc) and laser sys- 
tems A movie to one is an unreadable 
disc eo the other. 

One of the majn advantages of the 
more costly laser system over the CED 
has been that laser-style discs could be 
interactive. Now, RCA has announced 
that it will soon offer an advanced CED 
player with the same capability. 

Interaction is a result of the ability to 
go from one frame of a videodisc to 
another, without touching on the 
scenes in between. While this does 



laser challenge? 

allow the viewer to skip back and forth 
to favorite parts of a classic film, this 
so-called random access capability has 
a far greater benefit The random 
access allows for the design of discs 
that let the viewer become a real par- 
ticipant in an educational, or just plain 
fun, experience. 

Interactive discs, so far available 
only on the laser machines, have run 
the gamut from teaching children num- 
bers and magic tricks to demystifying 
complex gridiron plays for the viriech 
equipped football widow. With an 
interactive disc, you can slow down the 
action, jump to a sequence further on 



or perhaps go back and review a scene. 

It is this interaction which has made 
the field of videodisc technology so 
wildly exciting and far more than just 
another way to watch a movie. And. in 
the past, it has been the main reason 
that the real excitement has centered 
eh the laser camp. 

The now, advanced CED players 
should be available "late in the second 
half ofl963." Until now. while the vid- 
eodisc field has been far from mori- 
bund it has not taken off the way some 
industry forecasters thought it might. 

Now, with the advent of more inex- 
pensive and interactive videodiscs, 
1983 may indeed mark the true begin- 
ning of a new video age. 



Tip-top Talaria 

While there are many big-screen TVs 
on. the market that deliver quality video 
at screen sizes of up to 10 feet, the real, 
wall -size television Is not yet here. 
When you go from the big-screens to 
the groat-big-screens (of 10 to 25 feet 

or mure measured diagonally], you 

begin to lose image quality, and bright* 
ness levels fall below oven movie stan- 
daids. 

GE recendy demonstrated its Talaria 
system, which is a method of projec- 
ting good-looking video on a £5-foot 
screen, But don't got, your heart set on 
buying one unless you’re far richer 
thon most videophiles. 

The cost is about 75 grand (yes. 
S 75.000} a unit. Now. when you throw 
in the cost of a popcorn popper, that's 
talking big bucks. 

The system, which uses an oil film 
and one electron gun instead of three 
conventional cathode-ray tubes, is not 
yet near the retail stage. But GE says 
not to write off Talaria as a corporate 
plaything. It may be seen in some liv- 
ing rooms within the next five years, 
when they hope to have costs down. 

Belter sounding Beta 

You don't often hear a video company 
going on about the audio pan of its sys- 
tem. but then you don't often hear 
audio like Beta Hi-Fi. Sony's new sys- 
tem (to be licensed to other manufac- 
turers) produces not only the usual 



high-quality video, hut audio that isjust 
about the Level of perfection achieved 
on digital sound systems. IGs a break- 
through in both concept and technolog- 
ical implementation— and it should 
also prove one of the hottest new items 
in consumer electronics. 

Old Beta -format videotapes will play 
on the new decks, but the thrill comes 
when you play back the new Beta Hi-Fi 
tapes. The sound track is recorded by 
the quickly rotating video heads in- 
stead of the usual stay-on-the-track 



audio head. This results in the equiva- 
lent of a very, very fast tape speed, 
(Video quality remains the same ) 

How good is good? The best home 
system of turntable, amp and speakers 
can deliver a dynamic range of slightly 
more than 60 dB (dynamic range being 
the difference between the loudest and 
softest notes}. Beta Hi-E] delivers BO 
dB. Other specs are as impressive. 

The new Beta Hi-Fi decks will hook to 
your stereo Set or to Stereo-capable 

tvs.. m 



As the ray is bent . , . 

Sony 's new Watchman TV sec,, which is about the size 

of 3 transistor radio , features a n e w- 1 tichn ofogy, 

flat-screen TV rube. The electron gun sends out a 

Stream of elect rotis that is swept back 

and forth by riefteefjon plates But then, a reflex 

piste bends the electron ray upward to the screen 

above. This side-firing gun makes £Jra fiat 

screen possible- The picture s black 

and tvjKte, but color may be in the future- 



PMQSPHOFZ 
SCREEN 









REFLEX PLATE 



DEFLECTION PLATES 



ELECTRON GUN 
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Now NRI takes you inside the 
IRS-80 Model III microcomputer with 
disk drive to train you at home as the 
new breed of 



NR] teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the art 
microcomputers . , . 

It's no longer enough to l» JList 
a programmer or a technician. 

With microcomputers moving into 
the fabric of our lives {over 
250.000 of the TRS-SO 11 " alone 
have been sold), interdiscipli- 
nary skills are demanded. And 
NRi can prepare you with the 
first course of its kind, cover- 
ing the complete world of 
the microcomputer. 







Learn At Home 
In Your Spare Time 

With NRI training, the program- 
mer gains practical knowledge of 
hardware, enabling him to design sim- 
pler, more effective programs, And, 
with advanced programming skills, the 
technician can test and debug systems 
quickly and easily. 



Only NRI gives you both kinds of 
training with the convenience of learn- 
ing at home. No classroom pressures, no 
night school, no gasoline wasted. You 
learn at your convenience, at your own 
pace. Yet you’re always backed by the 
NRI staff and your instructor, answering 
questions and giving you guidance 

TRS-80 Model III Plus Disk 
Drive to Learn On and Keep 

NRI training is hands-on training 
with practical experiments and demon- 
strations. You not only learn to program 

your computer, you learn all about it 

how circuits interact. , .interface with 
other systems . . . gam a real Insight into 
its nature. Under NRJ’s carefully planned 
training, you even install a disk drive, 
verifying at each step its operation, 

You also work with a professional 
4-function, digit digital multimeter 
and the NRI Discovery Lab®, performing 
over 60 separate experiments. Both mi- 
crocomputer and equipment come as 
part of your training for you to use and 
keep. 



Same 'Draining Available With 
Color Computer 

NRI offers you the opportunity to 
train with the TRS-80 Color Computer as 
an alternative to the Model HI. The same 
technique for getting inside is enhanced 
by using the new NRl-develpped Com- 
puter Access Card. Only NRI offers you a 
choice to fit your specific training needs 

Send for Free Catalog 

Get all the details on this exciting 
course in NRI's free, 104 page catalog. It 
shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Electronic Design, Industrial 
Electronics, Video/' Audio Servicing. .12 
different career opportunities in all. Keep 
up with the latest technology as you 
learn on the latest model of the world's 
most popular computer. If card has been 
used, write to: 

NRi School* 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D C. 20016 
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Wt'U gfye you tomorrow. 



When therefr no 
room for an 
ordinary tool. 




Sonding Plastic 



inside Sandirn 



Shaping 



Polishing 



Sharpening 



Truing Up Surfaces 



Bevel Sanding Convex Curves 

The combination of a quiet-running. 5 ,r dt$c sender and 
1 ' wide x 30' long sanding belt makes this the most useful single 
power too I you'll ever own. 

The disc handies rough sanding and shaping. The beft sander 
takes care of finishing, sharpening and polishing. 

3" throat depth, easy belt adlustment makes Inside sanding 
simple Has a platen that provides a rigid sanding surface If you 
need It but removes for flexible belt sanding. 

Great tool If you don't have a workshop. Great tool If you do. 
Available wherever tine power toots are sold. 

Oremel, Division of Emerson Electric Co., Racine. Wl 53406. 



THE DREMEL 

DISC-BELT SANDER 



HINTS 

FROM 

READERS 



Hanger doubles as compass 




Tq make a wood and wins locking trou- 
ser hanger into a largo compass, clamp 
a sharp nail into one end of the hanger 
and a flat carpenter's pencil into the 
other. Space them so that they equal 
the radius of the desired circle. 

— fifeil Patterson 



Cut plywood on sawhorses 




NAMS 



A pair of sawhorses like the one shown 
lets you cot large sheets of plywood 
without a helper. With the support the 
sawhorses provide, you won't have to 
worry about plywood pinching the saw 
blade, resulting in possible kickback. 
Plus, the cut pieces remain aboard the 
2 x4s Four 2 x4s, each held by dowel 
pins spaced lo permit the cutting of 
various width rip cuts, straddle the two 
sawhorses Bote the eight dowel holes 
with an s Vi e-in drill bh. Fasten the legs 
and the four cross braces with glue and 
lOd box nails. — B&rt H. Griesbach 
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Detect loose nuts 




Here's a quick way to visually deter- 
mine if a nut has loosened, due to vibra- 
tion or use. Strike a punch mark on the 
tightened nut and on a nearby surface. 
A loosened nut is quickly detected 
when the marks are misaligned. !f you 
prefer, use dabs of paint for the align- 
ment marks — Albert Rafanan 



Veneering tip 




I use this improved clamping technique 
when simultaneously veneering small 
pieces of wood. First, cover the veneer 
with l -in. -thick colluEar polystyrene. 
Then place one rigid clamping board 
over the styrene and one under Che 
tabletop. Position and tighten all C- 
clamps. The polystyrene conforms to 
any surface irregularities and allows 
clamping with sufficient pressure. 

— Hugh Q. Sprague 



Gas Rider 

I Shock Absorbers . . . 

smooth riding comfort you can feel 
at a price you won’t 




met 



"CJ™ FfCTYl ^ 

V M**" tt* B^' Corporation v 
' Blhu B liB or America , 

Pioneers in gas shock technology 

901 Oak Creek Drive. Lombard, IL 6014 a 



You'll be amazed by the satin- 
smooth ride Gas Rider delivers in 
big cars, small cars and 
in-between cars. 

Gas Rider harnesses the buffer- 
ing action of gas and all-weather 
fluid with a unique, patented 
check valve and other special 
valving The result is the 



durable, consistent performance 
ol gas with the pillowy, soft 
ndlng comfort you've wanted. 

Gas Rider is economical, too. . . 
priced righ! down with con- 
ventional shocks. 

So lloat over the rough 
spots. Feel the difference 
in your ride; not the price. 



DRIVE IN COOL COMFORT ON HOTTEST, MUGGIEST SUMMER DAYS! 

12 VOLT AUTO-FAN 



HAS INCREDIBLE COOUHQ POWER 




* Saves money . . . Lets you dnwe without using 
energy -wasting air conditioner 

* Plugs into any t2V cigarette lighter 

* No batteries to burn out , , . Ever 

* Made or un breakage plastic 

* Installs anywhere In car wilh powerful 2" 
suction cup 

* Ball swivel adjusts to any position 

* Has safety guard and off- on switch 

* P erfect tor cars, trucks, twats and campers 

30 dav MONEY BACK GUARANTEE. 
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Eager Beavers 

A few days after 1 bought a new 
Pontiac 60001 JE it developed an exces- 
sive engine vibration when wheels 
were turned to the right or left and 
when hacking up, bm also sometimes 
when driving Forward. The dealer in 
addition to other things . has installed 
vibration damper assemblies (pan No 
1 40U 7361 hut the trouble continues. 
Can you help me? — Lawrence M. Bea- 
vers. Tacoma. Wash. 

Maybe — if your 6000 is equipped 
With a standard 2. 5- liter electronic fuel- 
injected engine and an automatic trans- 
axlo. Then, a different computer FROM 
[Programmabie Read Only Memory), 



Hope beats eternal 

[ own a 1975 Ford Granada with front, 
disc and rear drum brakes , Since the 
car's early days, it's given me chatler 
and vibration in ihe front suspension 
when brakes are applied and this has 
become worse with age. Wheels have 
been balanced, aligned, rotated and 
replaced several times. Brakes have 
been overhauled and wheel bearings , 
shocks and tires changed . In other 
words, the suspension system and 
brakes have virtually been rebuilt 
Nothing's helped. You're my last 
hope. — E.J. Conner Kaplan r La. 

Sounds like this could be a case of 
excessive rotor thickness variation 
{parallelism), which your brake over* 
hauling hasn't resolved. A rotor turning 
machine that's been properly main- 
tained and calibrated, used by a spe- 
cialist may bring rotors back to where 
they belong. 

Other than this, there is a repair <hai 
could help, Although at first glance it 
may seem farfetched, my engineering 
friends at Ford agree it's worth a 
shot 

Some Granadas and Monarch^ man- 
ufactured in the mid-1970s have a ten- 
dency to drift to the left. If repairs are 
not made to correct this, and the condi- 
tion is allowed to progress, it could lead 
to ''chatter and vibration ’ 

The repair is to Install a strut bushing 
kit fpan No, D3DZ-3A1B7-B) to bolster 
the front end. Also, have steering-gear 
preload tested Then, adjust camber to 



which tailors Computer Command 
Control system performance to your 
car design, may be of help. 

The new PROM, which has revised 
spark timing and slightly increased 
low -engine-speed calibrations, was is- 
sued three months after you bought 
your car The increased engine speed 
helps reduce vibration, while the differ- 
ent liming prevents spark knock while 
you're accelerating at 40 to 55 mph. 

The pan number for the new PROM 
is 1226169. Ask your dealer to install it 
according to service bulletin 62-1-1 SS. 
If your 600D doesn't have the 2.5-liter 
El=1 engine, this won't work. 



VC, caster to VC and toe-in to V* inch. 

! H (] keep my fingers crossed. Good 
luck. 

Teaching a Lemer 

Maybe you can tell me why my 1976 
Toyota Celics runs roughly when the 
engine is cold, but runs like a charm 
once it's warmed up. L-Vhen 1 bought 
(he car used Iasi year. 1 had it gone 
over from stem to stem, bur die snort - 



ing and bucking continue. Any 
ideas? — Bill Lemer, Columbus , Ohio 

One good one. Toyotas built in 1975 
and 1 976 have a tendency to develop a 
leak in the auxiliary accelerator pump 
(AAF) diaphragm. When coupled with 
an open thermostatic vacuum switch- 
ing valve (the valvo is open only as the 
engine warms up), a leaking AAF can 
cause fuel leanness, which would make 
a cold engine run roughly. 

To determine if this is so. start a cold 
engine and check inside the hose con- 
nected to the AAP on the carburetor. If 
the hoso is wet with fuel, the AAF dia- 
phragm is leaking. 

To install a new diaphragm, which 
you can get from a Toyota dealer, 
remove the three cover screws (four if 
the car is a Mark IT) and pull off the cov- 
er. Place the textured side of the new 
diaphragm away from the carburetor 
The tab with the squared-off End must 
be aligned with the bolt hole on top of 
the carburetor (with a four-screw type, 
it doesn’t matter) 

Install the spring in its seat In the 
center of the diaphragm Then, replace 
the cover and Lighten screws to 
between Q.9 and 1,5 ft. -lb. Overtight- 
ening could distort the cover and create 
another leak 

fPlo ase [ urn Ip 24 } 



Gas-saving guide 



Here’s a tip for those driv- 
en in used gf a quick guide 
Iti help them sabre an 
excessive fuel-consump- 
tion problem There are 
man y causes. 

At the head of the list 
is the way people drive. 
Than there is always 
tins pofteiblUty gf a fuel 
leak. Bui after these 
have been Investigated, 

It** time to turn your 
attention to mechanical 
conditions. 

Use this diagram as a 
guide. It shows primary 
causes of abnormal fuel 
consumption . 



MALFEJNC T iGNrJMG 
ACCELERATOR PuhAP 




MALFUhltTlONIMC O* 
MfSADJUSTED CHOICE 



IDLE SPEED TOO HIGH 
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1983 FORD ESCORT 



TUU fAP 

NINE OUT OF TEN 
WOULD BUY AGAIN. 



But we didn’t leave well ^ 
enough alone. 

Nine out of ten Escort owners were so 
satisfied they'd buy Escort again That's 
what an independent survey for the '82 
model-year said But rather than leave 
well enough alone, we've added over 90 
new improvements, ranging from sound 
insulation to a new fuel-conscious shift 
indicator light. 

It’s America’s favorite car 
for lots of reasons. 

Ford Escort outsold every foreign and 
domestic car in America last year to 
become America's favorite car.’ And 
Escort's front-wheel drive, four-wheel in- 
dependent suspension, and no-cost 



lllu 

ITTl 


jiki 


TVil. 


TTuT 



optional FS engine with improved 
mileage ratings will help keep it out in 
front of the pack 



47 



Fbr comparison Applicable only to 
sedans without power steering or A/C 
Requires FS engine. Your mileage may 
vary depending on speed, distance and 
weather. Actual highway mileage lower. 
Not available in California 

Whether you buy or lease, see '83 
Escort at your Ford Dealer. And remem- 
ber, get it together- buckle up. 

‘Based on manutetuieis reported relaU deliveries 
Modal -Year 39B2 



HAVE YOU DRIVEN A FORD. . .LATELY? 



FORD DIVISION 



outcome 

(Concintjed from oatre 22) 

Red-flagging transmission 

I want to warn owners of Plymouth 
Reliant and Dodge Aries about the 
chance of damaging a manual rrarts- 
mission if they continue driving their 
cars after the transmission has jumped 
out of gear . After my 198 1 Reliant 
rotted up 18.000 miles, it started jump- 
ing out of third gear during decelera- 
tion, especially when descending hills. 
Sometimes, it would also jump out of 
second and fourth. 

A dealer told me if I had continued 
driving the car. 1 could have ripped 
apart the whole transmission. The 
problem lies with a gear shift detent 
lever spring that breaks. 1 believe, 
because of a design flaw. The dezenz 
spring is riveted to a bracket and 
breaks off at the rivet hole because of 
insufficient edge distance on both sides 
of zhe hole, 

Anyway the dealer pulled the broken 
spring and rotter from the transmission 
where it could have caused damage far 
in excess of the $108 it cost me. K-Car 
owners should be warned. Witt you do 
it ? — .Albert F. Welland. West Bend, 
Wis. 

I've done it thanks so you. But I want 
to add a few facts. The condition you 



describe applies only to a limited num- 
ber of 1981 Aries, Reliants. Horizons 
and Omnis equipped with the A-4G0 
manual transaxle The problem was 
recognized early in the production run. 
and design changes were made 
Jumping out of gear is one indication 
that trouble is brewing. Another is dif- 
ficult shifting into third or fourth gear. If 
the problem hits an A -460 transaxle, 
the owner should go to a dealer as soon 
as possible for the repair outlined in 
technical service bulletin (TSB) Z1 -OS- 



81. Instructions tell the dealer to install 
a new selector shaft housing assembly 
(part No. 4030874) — the part that Wei- 
land says is flawed. 

Knocking around 

Since rtly 1 981 Chevrolet Che vet te 
turned 5.000 miles (it now has J0 r 000), 
there' s been a severe anti frequent 
spark knock Upping fuel to a 91 octane 
level from the 87 recormyiended hasn't 
lessened the knock. The dealer says his 



Don’t get shafted 



A worn carburetor throttle shaft is o ns reason why an engine 
may run roughly. However, you don't wart to rip apart and 

•overhaul or replace a carburetor unless you 1 re certain it's caus- 
ing the trouble. The fact that the shaft seems loose in the throt- 
tle body is not proof enough that damage exists. 

To make sure you're 



not going to spend time 
and money, try this: 

1. Connect tachometer 

2. Warm up the engine 
and l^t It run at idle. 

3. Wiggle the throttle shaft 
and try sliding it sideways. If 
idle speed changes by more 
than SO rpm r you have proof that 
the throttle shaft is too loose- If it 
doesn't change, look elsewhere 
for the cause of rough idle. 





UrtGOLfc AND *LIPE 
THROTTLE iH AFT WHILE 
OBSERVING TACHOMETER 




LOOK FOR THESE 
MONEY SAVING 
OFFERS AT 
* PARTICIPATING 
STORES WHERE 
AUTOMOTIVE 
SUPPLIES 
ARE SOLD! 



1 . Buy any 2 different 
products , . . Get one of 
them FREE! 

2. 50% FACTORY 

REBATE! 

3 . Buy 1 — 

Get a $.75 REBATE! 

Buy any 2 different 
products — 

Get a $1.25 REBATE! 

Buy any 3 different 
products— 

Get a $2.00 REBATE! 

■PRODUCT SELECTION MAY VARY 
AT PARTICIPATING STORES. 
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“Well, that was easy.” 



Quick ’N Easy" Applicators for quick and easy repairs. 

Just squeeze the applicator and apply the 
right amount of Du ref adhesive to the 
right spot. No miss. No mess. There are 
nine Quick 'N Easy Applicators for all kinds 
of repairs. From Loctite Corporation, makers 
of Loctitc.Duro'and Fermatex fix-it products. 

t>L9BS Loctite Cwporatrara 




All Ihe txptriene* vuu netd. ' 




tcsE equipment shows all systems are 
adjusted to specification What now?- 
J W. Fugate. Warner Hcbins r Ga. 

1. Pom ill a cati or two of GM Top 
Engine Cleaner and give it a week or 
i wo to work. This will gei rid of carbon 
that may have accumulated and is 
causing premature ignition when it 
gets hot — a problem with engines used 
mosily for short trips. I would classify 
your Chevette, averaging 5,000 miles a 
year, as a short-range car. 

2. Move ignition tuning to IS 3 BTDC 

3. Puli the sparkplugs. Clean or 
replace thorn if tips arc coated with 
carbon Check that gap is 0 35 inch. 

4* Check that exhaust gas roclrcultt' 
tion (EGR) valve and thermostatically 
controlled air cleaner work properly. 

Joint disease 

My 1979 Honda Prelude has racked up 
close to 70.000 carefree miles, which 
speaks for its engineering and my fas- 
tidiousness about maintenance. It gets 
serviced by the book — many times, 
more often than the book recommends 
Thatis why Pm concerned about a 
vibration on acceleration which has 
suddenly developed. Service depart- 
ments of two Honda dealerships 
checked the car and found nothing. Pm 
enclosing a list of items inspected Can 



you find something that was missed? 
— Les Greenberg. Hollywood.. Fla . 

If the vibration shows up as a rota- 
tional oscillation in the steering wheel, 
the tires may be the cause. If it's more 
an instrument panel shudder, then the 
front -wheel drive fFWDJ constam ve- 
locity (CV) joints may be damaged. 
Perhaps your mechanics didn't suspect 
Them, because your CV joint boots are 
in good shape, but joint, wear can take 
place anyway. 

A common reason for joint fail urn Is 
foreign material attacking joints 
through damaged boots. Watch for: 

1. Slight humming. Joints may be 
starling to wear. Clean and lubricate 
Them and install new boots to try and 
forestall failure. 

2. Clicking on turns. Outboard CV 
joints may be worn or damaged 

3. Clunking on acceleration. An 
inboard CV joint may be worn. 

4. Vibrating on acceleration. 

Once the condition gets to points 2. 3 
and 4. there's no way to save the joint. 
Replace it and the bool. M 



DO YOU HAVE A CAR PROBLEM? 

JtfsE iiVr iW-nr! shnisl ji Send ynur qws iron fn ihr 

Car Clink: Popular Mecfiarurs. KM CVesr S ?ih Sr 
Me-w York. N.Y iQQ19. While teners cannot he an- 
swered problems iha\ are of general 

jfWJWT ivtir rtH'uSrtd rn the CGturm. 



SERVICE TIPS 

■ Chrysler says that Lough N-l, 1-2 and 
3-1 shifts in 1 983 Ranicharger and B1 50 
and BSfiO vans and. wagons with over- 
dri wr fotur-sp&ed transmissions may be 
caused by interference between the 1-2 
synchronizer huh and sleeve . TSB 2 1 - 24- 
02 says io replace the 1-2 synchronizer 
assembly (part No. 42952881 

■ If there & a rattle from the parking 
brake handle of your 19$2 OidsmobLEa 
Firenza, the release rod and pawl could 
be loose. Cut a 3 -inch thick by 1-inch in 
diameter piece gf polyurethane foam. 
With brake handle engaged, push tire 
foam in the open slot on underside of the 
handle, wedging it against the pawl. 
Make sure the parting brake releases. 

■ If a dealer installed air conditioning in 
your 1982 Ford car or pickup truck* and 
you're experiencing evaporator freeze- 
up, the company says to have the dealer 
instaU a new electronic evaporator ther- 
mistor (part c. E3F3- 3 4 AGOG -B). Article 
82-22-1 of TSB B2-22 shows how. 

M Ln 1979, Toyota began coating the 
contact tips of distributor rotors with g 
substance that prevents ignition noise 
in car radios. Many good rotors have been 
replaced or filed off because the coating 
looks like corrosion. Leave It alone. If you 
have tv replace the retor because it's 
cracked, get a replace mem from a Toyo- 
ta dealer It will be coaled 
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Thermostat problems 



I replaced the defective thermostat on 
my Frigidaire. model FD-14B- 84, serial 
No. 56342. with a Gemline GC-400 uni- 
versal therm When set to ihe wamiesl 
position, the center of the box is about 
40* F and 1 the bottom of the box and 
under the crisper drawers freeze. The 
circulation fan operates properly and 
the door gaskets are tight What did / 
do wrong ? — Arthur Leslie. Natick, 
Mass. 

h sounds as if tlie insulation between 
the refrigerator and the freezer com- 
partments may be wet. This could be 
caused hy a crack in the refrigerator 



Fixing a hair dryer 

/ have a Norelco "Gotcha Gun ** 1200 
hairdryer model HBl 777. My problem 
is how to open it for repairs. The air 
screens are partially plugged with fuzz 
and Uni. Removing the end screws 
which haid the screen doesn't seem to 
help dislodge the screen. Haw can l 
remove them? — Marcel Edward , El 
Centro, Calif 

To dean the screens you could use a 
brush or a can of compressed air. ff you 
want to take the hair dryer apart, you 
will have to remove the screws which 
hold the unit together. 



liner or possibly a leaking drain lube 
When this happens, the cold air in the 
freezer compartment freezes the 
water-soaked insulation. The cold 
temperatures permeate the bottom 
of the food com part mem. causing 
food to freeze in the crisper drawers. 

You might try dofrosung the refrig- 
erator completely by leaving it unplug- 
ged for three or four days. By defrost* 
ing the refrigerator for this length of 
time it may help to dry The insulation 
Ef this doesn't work, you will have to 
call a service technician in to replace 
the insulation. 



Your hair dryer housing consists of a 
iwo-pan handle and a two-part, upper 
and tower housing. Remove the two 
screws in the front (inlet} screen; then 
remove the two screws in the back 
(oudet) screen. In the right handle sec 
lion there are two small plastic plugs, 
Use an awl to remove them. 

Undur each plug is a Phillips screw. 
Remove both plugs and take out both 
screws. The handle will now come 
apart Simply pry the two pieces apart 
with a small screwdriver. 

Next locate the final plastic plug and 
screw in the lower housing that must 



be removed before both halves of the 
housing can be pried apart. When tak- 
ing apart the handle and housing, be 
careful not to break the plastic clips 
which hold the halves together. 

Note: Opening the housing of some 
appliances voids the warranty. Check 
the warranty of your hair dryer before 
you begin work. 

Loaded with lint 

/ have a General Electric dryer model 
No. DDCO5a0NLLWH. serial No. 
DA233774G ft doesn't exude any 
vapor or swam and there seems w be a 
lot of lint in the basket after each load. 
We've removed ihe pipe from the dry- 
er ro the outside wo times and vacu- 
umed it but the problem remains, 
Hope you can help. — 'Mrs. E. Hooley. 
Riverside, 1U. 

Sounds as if your problem is in the 
area of the blower wheel. Lint may 
have accumulated on it. or possibly a 
sock or washcloth may have fallen 
down into the blower wheel through 
the lint trap restricting airflow. 

To check the blower wheel, remove 
Lhe frant of the dryer. However, first 
disconnect the power to the dryer. Now 
stand in front of the dryer and open the 
front door Look up under the upper Up. 
Remove the four Phillips-head screws. 
When these screws are removed, the 
dryer top can be raised. 

Next while still in front of the dryer, 
reach down to the bottom left and right 
front of the dryer. Loosen the two 5/ 
16«in_ screws on the toeboard. Then 
remove the two screws at top left and 
right comers on the inside of the dryer. 
These screws hold the front to the cab- 
inet. Close the door and lift the front up 
and off and set it to the side. 

Now the blower wheel is exposed on 
the lower )eft>hand comer. Remove 
any lint or blockage. Use a vacuum to 
clean out the wheel and duct work 
Inside the cabinet front which goes 
from the lint filler to the blower inlet. 
Reassemble the dryer. ffi 



Si you have a problem with any appiiance, send your 
quciliun. AMng will i ifjn i nluJVJ tuld £6rial ncuiibcrx, EA 
Applii ftev Oirur, FtipuJar Afttchdnjnv ZZ4 IVtfrt STUt 
5(., Now Varir, W.V. JCOJS. Sony, iuL JfltfJmra cannot 
bp jrFiwvMTKi indjvrd'tj.ijy Problem? of wide rntenKt 
ivjdl bo du cu.mm* jit tftij cctfumn. 




To disassemble the GotcFw Gun housing, remove thi w plastic plugs and screws. 
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Radar warning. 
Hear the difference. 



What Could Bo Better 
Than Unbelievable Range? 

By no#, you've probably hoard some tail sounding stories 
about how 1p,r away the ESCORT* radar warning 
receiver picks vp radar naps ’foe know, the ones Where 
they talk m miles instead of ea s lengths The slones go 
on to say that ESCORT'S superheterodyne receiving 
circuits provide as much X and K-band warning as you 
can possibly use, and then some, ie you've never used 
an ESCORT, they may seem petty rar fetched but mnst 
of them are true. Over hills around corners and from 
behind. 



Car 54 Where Are You? 

tonum detection range is wonderful, but n's Far 
From tine whole story in some wavs, radar detectors are 
rike smoke alarms; you want so make sure that yov don't 
miS$ anything but you don i warn a lot OF raise alarms 
ESCORT won't disappoint you. Beyond that, when a 
smoke alarm sounds oif. the most pressing thing on 
your mmd is Where is the Fire? Is it ahead of you behind 
ydv. above you. dr below you 1 In the same room. Or It 
the other end of the house'* you* senses can help you 
Find Fire. but. on lire highway you can't feel or smelt 
radar ESCORT is your sinih sense 

Hairing to Bat laving 

ESCORT reports its Findings straight to ydur ears in a 
way no other detBctor can match. Its vocabulary 
includes i Geiger -counter -I ike pulsating rhythm that 
relates radar intensity in a snoot h. naicral and intuitive 
manner, making tt easy to sense the distance to radar it 
can tell you if radar is ahead of you. behind you. or even 
traveling along with you in traffic. ESCORT also speaks 
different languages Far each radar band Since lire two 
bands behave differently, the distinctive tonal 
differences eliminate surprises, 'feu'll even be able to 
tell "beam interrupter' "trigger or instam on" lype 
radars From other signals just by me sounds they make. 
Ditto For radar burglar alarms and soar openers 
ESCORT has a lot to say. and we've developed a new 
way lor you to get acquainted quickly 

Play It. Sam 

ESCORT'S instruction bank contains a wealth of 
information Actually, it's the ESCORT user's Bible. But. 
the quickest way to become fluent in ESCORT'S lan- 
guage is to play the Radar Di sc on your stereo turntable. 
You'll hear firsthand how to interpret what ESCORT tells 
you in a number or situations We row include ltiis 
special Disc with every ESCORT so you can take a 
test drive as soon as you open the to 



No Stone Unturned 

The ESCORT Radar Disc is the fates) addition to a 
Jong list of standard Features We don't scrimp on 
anything Mere they are: ■ Patenled Digital Signal 
Processor p Dilletent Audio Alerts For X Or K Rand 
Radar ■ Varactor-Tuned Gunn Oscillator tunes out False 
alarms ■ Alert Lamp dims pfioloelecirically alter dark 
■ 1/64 Second Response Time covers all radar ■ 
Dity/HkjhwSy Switch Fitters out distractions ■ Audio 
Poise Rate accurately relates radar intensity a Fully 
Adjustable Audio Volume ■ Softly Illuminated Signal 
Strength Meter ■ L.E.D. Power-On Indicator ■ Sturdy 
Extruded Aluminum Mousing ■ Inconspicuous size 
II.SH a 525W k 5D: p Power Cord Quick Disconnect 
From back of unit ■ Convenient Visor Clip or Hock and 
Loop Mounting ■ Protective Molded Carrying Case ■ 
Spare Fuse and Alert Lamp Bulb 

Your stereo will demonstrate 
ESCORTS unusual abilities. 

,±± 

* i> r 




Newt 

33Vi RFM Radar Disc 



Whet The Critics Say 

Car and Driver . The ESCORT, a perennial 
favorite cl these black- bo* comparisons, is still the 
test ratter detector money can buy . All tilings 
considered me ESCORT is me best piece of electronic 
protection on the market.' 

BMWCCA Bonn del "The ESCORT is a highly 

sophisticated am) sensitive detector that has been 
steadily improved over the years w ithout changing those 
features mat made it a success in lire Irrst place In 
terms of what an it does, nothing else comes dose: 

PltyDoy . . "ESCORT radar detectors -arei 
generally acknowledged to be IF® finest, mast sensitive, 
most uncompromising ellort at high l ethnology in the 
field." 

Atiloweex For the th ird stra ight year, no manu 
latf urer has bettered the ESCORT 's sensitivity the 
consistent quality is remark dyle" 



Made In Cincinnati 

IF you want the best, there's only one way to get an 
ESCORT. Factory direct. Knowledgeable support and 
professional service ate only a phone Call Or parcel 
delivery away We mean business- In fact, alter ypu open 
me Em. pay the Radar Disc and install your ESCORT, 
we'll give you 30 days to test it yoersell at no risk. It 
you're not absolutely satisfied, wen refund yotrr pur- 
chase as welt as wv lor you postage costs to return ft. 
We also back ESCORT with a tuif one year limited 
warranty on both parts and labor. So let ESCORT change 
radar For you lawyer. Order today. 

Do tt Today 

Just send the Following to the address below: 

□ Your name and complete street address 

□ Haw many ESCORTS you want. 

□ Any special shipping instructions 

O Ybur daytime telephone number 

□ A check or money order 



Credit card buyers may substitute their card 
number and expiration date lor the check. 
Or call US tell tree and save the hip to 
the mail box. 

CALL TOLL FREE 800-543-1608 

JN OHIO CALL BOO-582'2698 

ESCORT (Mite EveVtfringj- , , - 5245,00 
Ohio residents add 513 4& sales tax. 

Extra Speedy Delivery 

IF you order with a bank check, money order. 
Credit card, or wire transfer, ybur Order tS pro- 
cessed for shipping Immediately. Personal or 
company checks require an additional 19 days 



ESCORT 

RADAR WARNING RECEIVER 



□ Crftcinnati Microwave 
Oepartm-eni 468 

One Micro wav# Plaza 
Cincinnati, Ohio 45242 





GARY WITZENBURG 



DETROIT 
LISTENING POST 





Tfte '84 CadlUae da Vide fi op) ivxti have frant-whsel drive end w ill be powered by a 
4 VS engine. The '85 N bodies (Cutlass, Regal and the Grand Prix shown above) 

will he based on the current hears ( Cimarron , Cavalier, 2000 and Skyhawk) 



Cadillac and Olds 

By now, the fantastic '03 Corvette 
should be on view in your local Chevy 
showroom, And soon the '84 Pontiac 
Fiem. another car that we have pre- 
viewed in these pages, will be in pro- 
duction. 

Now. it's time for an early look at the 
'84 C-cars (Cadillac deViile. Ruick Elec- 
tra. Olds 98) and an even sneakier pre- 
view of the '85 N'cars, designed to 
replace the current rear- drive Buick 
Regal, Olds Cutlass and Pontiac Grand 
Prix. 

The deViile prototype pictured here 
is a fairly accurate representation of the 
Cadillac's front' wheel-drive luxury se- 
dan scheduled for public introduction 
this fall (though insiders tell us it's bet- 
ter looking in person). There's a family 
resemblance to the smaller fwd A-cars 
that debuted a bit over a year ago, but 
the Cs are not Stretched A's. TheyTc 
all- new bodies on anew 1 GS-in- wheel- 
base platform Suspension is fully tnde 
pendent, with MacPherson struts and 
disc brakes at all Tour comers, and rear- 
seat room is said to be substantial 

The Cadillac versions will offer that 
division's lightweight aluminum 4.1- 
liter V8. but the Buick and Olds will be 
powered by a standard Buick-buill. 3.0- 
Liter. port-fuel-inj acted V6. The DldS- 
buiJl 4. 3 -liter diesel V6 will be optional . 
All engines, of course, will be trans- 
versely mounted to save space and 
weight, and all will be coupled to four- 



speed overdrive automatic transaxles. 
With base weights around 3,200 
pounds, both performance and fuel 
economy should be more than respect- 
able. 

The N bodies will bo coupes at, first 
(probably followed by four*door ver* 
slofis a year late r), and they will be 
derived from the current J-car — just as 
the excellent mid-size A-cars are built 



gn stretched and much improved com- 
pact X-car platforms. Interestingly, h 
seems there will not be a version for 
Chevrolet Div. f which will stick with its 
rear -drive Monte Carlo until an A- 
based replacement (or some other 
alternative) can be developed. This will 
allow N-car production to be handled 
by a single factory, at least until GM 
sees how well first-year sales go. 



'83 or '84 Corvette? 

Last month we called the new Corvette 
an '£3 model in our driving report and 
on our cover. Well, it has turned out to 
be an B4 and there will be no 1963 
model of the Vette The 1982 models 
will be available right up until the time 
you can buy an J 84 

Prior to the car's introduction, virtu- 
ally all the descriptive information com- 
ing out of Chevrolet pegged the car as 
an ‘S3, it was also listed as an '83 in the 
Motor Vehicle Manufacturers' Assn. 
(MVMAj specifications issued to us at 
the press preview. It was a/for wo went 
to press Thai the model year became 
officially 1934. 

So. just to set the matter straight, the 
29 




Here's the '84 Corvette coming at yen in 
'S3. R&memb&r, k'$ an '84, okay? Okay. 



new Vette's an '84; a Li the Vehicle 
Identification Numbers fVINl will cal) it 
an 84j dealers will be selling it as an 



'84 and Chevrolet wants you to know 
that it is an '£4. Whatever year you call 
it, the new Corvette is still the best car 
that ever came out of Detroit. 



GM racing revival 

General Motors has Long been criticised 
for dragging its heavy corporate feet on 
performance and mo tors ports while its 
competition (primarily Ford and the 
better imports) have stolen away much 
of the excitement-starved American 
1 youth 1 '' market. Now. finally, it's start- 
ing to do something. 

First, the corporation has Lifted its 
25-year ban on racing — to a point. 

(PItiasa lym to mm 30) 
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It’s worth its weight in tough protection. 



If you're driving one of today's 
precision-engineered, high 
performance cars, you need 
tough engine protection. That's 
why Pennzoil GT Performance is 
specially formulated In an SAE 
20W-50 weight to stand the 
strain high RPM's put on motor 
oil. GT Performance is atso 
available in an SAE 20W-40 
weight. 

This extra weight oil has the 



staying power to keep giving 
your engine the protection it 
needs — even under Intense 
pressure. And GT Performance 
has built-in friction reducers 
to help high rewing engines 
run easier, increasing their 
efficiency. 

Pennzoil GT Performance 



provides tough protection, too, 
for hard-working, load-carrying 
pick-ups* vans and RV's, 

Atop quality product of 
Pennzoil's long on-track expe- 
rience.. this Is the oil with the 
extra weight to give fo ugh 
engine protection for your high 
revving, high performance car. 



Pennzoil GT Performance Motor Oil 

Extra Weight for Tough Protection 





PETHOIT LISTENING POST 
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Stanley's new 
-Flip Drive" "Ratchet 
lets you change ratch- 
eting directions with 
one hand. 

Around your home, 
workshop or garage, 
Stanley's unique Flip 
Drive ratchet does 
with one hand what 
used to take two. Its 
patented "Flip Drive 11 
ifeoiure lets you 
change ratcheting 
directions easily, with 
one quick flip of o 

30 



finger, There's no 
other drive tool I ike 
it. And it's part of 
Stanley's new line of 
Work rosier" Socket 
and Wrenches. 

The Work ma ster 
line delivers the 
selection you'd 
expeci. Al l the most 
needed drive tools, 
sockets, wrenches 
and accessories. And 
a complete line of 
sets for a wide variety 
of jobs. All in reus- 
able packages for 



convenient home 
storage. All featuring 
Stanley quality for 
yeors of performance. 

Simplifying do-it- 
yourself project 
and repairs is what 
Stanley does best. The 
new Flip Drive ratchet 
and Workmcsier 
line of sockets and 
wrenches prove *1. 



Hotrod Lincolns, Escorts 

Noi that Ford is standing still, you 
understand. Inside word from Dear- 
born Ls that both The Lincoln Conunen- 
lal and the coming '84 Mark V]T coupe 
witl get optional performance pack- 
ages. 

These will indude super suspen- 
sions, wheels, tires, brakes and — are 
you ready? — the 177-hp, HO, 5.0- liter 
V8 straight from the company's ultra- 
hoi Mustang GT and Capri RS. Look out 
Mercedes. BMW and Jaguar! 

The new Mark VI], considerably 
smaller and prettier than the brick- 
shaped Mark VI It will replace, seems 
cut from the same aerodynamk cloth 
as the 'S3 Thunder bind- K s very simi- 
lar in appearance to last year's striking 
Continental Concept 90 show car. 

At the other end of its size and price 
scale. Ford plans to one-up VW's 
delightfully quick Rabbit GT1 next year 
with turbocharged Escort GTs, tXPs 
and LN-7s. m 
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Only four divisions are allowed to pao 
ticipate officially: Chevrolet, Pontiac. 
GMC (Truck) and AC Spark Plug. And 
only with certain products: Corvette. 
Camaro arid light trucks for Chevy; 
Firebird and Fiero for Pontiac; light 
trucks for GMC. 

This specifically excludes the other 
three car divisions, even (unbelievably) 
Buick, which has Invested much sweat, 
time and money In development of 
high performance components for its 
V6 engines. It a Iso leaves out GM J s cur- 



rent rear-drive G-oar intermediate cou- 
pes (Regal. Cutlass, Grand Prix and 
Monte Carlo), which have dominated 
the NASCAR Grand National stock car 
circuit for years. 

Will the GM divisions have to aban- 
don all involvement in NASCAR, hand- 
ing the series on a plate to the sleek, 
new factory-backed Ford Thunder- 
birds? Or will they carry on business as 
usual out the Lr back doors? Will Buick 
continue V6 competition engine devel- 
opment? Whai about the Turbo V6 



Indy-car engine programs al both Buick 
and Chevrolet? Sounds like a had soap 
opera, you say? Stay tuned. 

Meanwhile, on the street perfor- 
mance front, all sorts of exciting things 
are going on deep in the bowels of all 
five car divisions: 

Chevrolet promises a mudv needed 
power transfusion soon for its Camaro 
Z-2S: perhaps the 200 hp, 5.7-liter Cor- 
vette engine, but more likely an HO 
version of the current carbureted 5.0 
V8 Corvette -type Independent rear 
suspension is also a possibility. Several 
other performance projects, including a 
supercharged, 2.0 ^llter, J*car engine, 
are keeping Chevy's development en- 
gineers busy. 

Pontiac recently unveiled Us 
10,000th experimental engine, which 
just happened to be a turbocharged, 
fuel-injected 1 .8-liter ohc Four like the 
one being prepared for a killer STE ver- 
sion of its '84 2000 (J-car) Also under 
development is an aluminum' block, 
2. 9 -liter Turbo V6 for the future Fire- 
bird Trans Am. 

Roth Buick and Cadillac will market 
versions of the former's muuh-dis- 
cussed luxury sports car, possibly by 
the ‘86 model year. Some say these 
will be mid- engine convertibles, I'll buy 
the raglop part, but not the mid-shsp 
engine— too impractical. At any rate, 
they'll be spinoffs of the F 86 downsized 
front- wheel -drive E/K-car (Eldorado. 
Riviera. Tor on ado. Seville) with in- 
jected ¥G power and S30, 000-plus 
stickers Also — get this — Cadillac's 
been testing a Cimarron (J-car) pow- 
ered by a V6 derived from its 4.1 -liter 
aluminum V8 





L FILTER 



What existing Dil filter could be selected lor auto- 
mobiles of such valuable technological stature? 

Incredibly, many million- dollar experiments 
ate guarded by a Molorcrafl FL-l A filler — right 
Off Ihe Shelf- Engineered to outperform all 
leading fillers, the FL-1 As unique six-slot base 
accommodates oil flow rushes to nine 
gallons per minute. And an exclusive filter 
design incorporating a pleated filter 
element is blended with tough 



fU\A 



man-made fiber A Superior material no! found 
in cheaply made qil hllers. The result? 

Motof craft FL-1 A fasts longer and (raps more 
abrasives than any ether leading liller So which 
would appear the better choice to protect yout 
car? The Molorcrafl filler proven in million - 
dollar experiments? Or One proven to trap less 
dirt lor a shorter period o! time? Motofcraft 
Quality parts lor all makes of ears. 

Get it legelher — buckle up. 











Start your own money making business ! 




Get in on the 

in SMALL ENGINE 

service and repair 



Inflation! 



Work part time, tuK time right at horrid Yrfl help you every Step Of the way. 








in jicrt P short time, vcrti con be ready to join 
one of the hdtst growing Indusldei in Airwrioi 
...ui induvtr* where ifualifivd mtn ore making 
from SiU.lld In $15,00 per hour, ..and I hat’s Just 
for labor. Parts, engines and gemsorip add even 
miiiT [□ Ihr frtieit. Because the small engine 
Industry has grown m 
qiikM?, in M'lLEe shoHa^c 
of qualified Small F.ngint 
PtoFcunnals crisis through* 

Owl I he ««tr 1% Whtn you 
see how many small engines 
art In use today, h’s easy to 
under aland why qualified 
mrfi command such high 
prices -as much u $17,50 
Far i simpk lunc-up that 
tiLn less than an hour. 

65-mllllon email engines 
are Jin lervlca loday ! 

That"s right — there arc over sixty-five million 
1- cycle and 4-cycle small engines in sendee 
across the U-5.A. That's Ihe official couni from 
the Engine Sendee Assn-, and new enphep srt 
being built al a rate of curt -million per month 1 
With fully steered lied and approved Poiey-Bf I- 
saw eraining, you can soon nave ihe skill and 
knowledge Co make top money serve ting ihtlf 
engines. Homeowners and huaine&imcn will 
jeek you om gnd pay you well to service and re- 
pair Ihetr Itwnmowen. tiUon, edgers, power 
rakes, garden tractors, chain saws, mini hikes h 
goncarts, snowmobiles... the Uil is almost 
endless. 



You set alt mis Provisional equipment with 

ydur course PLUS 4 H,P- Engine ALL 

YQURS TO KEEP. . . All at HD OlftA COST. 



No eKporienca neceitary. 

You don 'i need to be a ‘born mechanic' er hp>v 
prior Experience. If you can mi ^ emm wuL« 
this profitable iradr rtgM al homt, In your ^sre- 
fbne, without mhdiflg a single pa>eheck. Lesaona 
an fkdly Ulustralcd - so dear j« fin’i pi wrong.. 

We guide you every ss*p 
of the way, including tesied 
and proven insimctimiH on 
how to gel business, what 
to change, how to get free 
advertising, where lo get 
supplies wholesale . . . all 
the “tricks of the Irade' . . . 
all the inside facts you 
need id assure success right 

leim * t H nm f I n frar Spire T4nc, from the slart 



INCREASED INCOME 

' ‘"t'vf- 

yfj/f fjr^fririrf 
Fd iri m 
c in t i . . . 

H.frf rartJv -mr^ijir. . 
WJirtJ F MtorffJ the 

i ■ tfri’i trw Cfivri* ' " 

Wall* h. Streck 
Cambell Cailfwnia 



With our famous 'leain-by-doing' training 
mcthcM. you get actual hands-on’ experience 
with specialized look and equipment you'll re- 
ceive wilh your mining, ptttf a brand-new 4|{p 
cngjjie — all ytmr & to keep. 

Send Today (or FREE facial 

Yop risk milking by acreprriijp thh pffrr lv find 
pm ftpw Ftity-Reltv* rmi*un K ten give ymt rite 
skilk you need 1 to im:r*di* yoqr income in a 
high-profii. recesiion-pfoof buunest of your 
own. 

Jus! All In and maH coupon bektw lor Mud post- 
card) Ip Tweite hill inform*! fcui irtd details by 
retorn null- DO tT TODAY I 

FOLEVBELSAW INSTTFITE of 
SMALL ENGINE REPAIR 

50191 Flold Bldg.. Kmwi Crtv. MO Mill 



No obligation . , * No salesman will call 



IfrllS hfrn KU QujLU^ 
him to be ftai* Own t-Mi 
H» i gttMaWt spjrriim 
sr Fulltime bus-ncss al 
■*,i e«r PlvS esmu ate 
d? 1 tlls *n «*r lO-lby 
.NO RISK It ui fllltt? 



I 



jnnb 

frYftFHTg 



FKiflkiH Innhtdi 

501 91 Find Bidg, * liiiti ettv. Mo. Ml 11 

□ YES, pleas* send me Ihe FflEE tooklsl tftat 

jlivas fuM details aiKHIl staring my gwrt btfStfiflSS m 
Small Engme fisoair l undmland tlwre ^ no atHig^tion 
ind Ihit m salesman wilt call. 



NAME 
ADDRESS 

1 city 



PM 

PHOTO 

HINTS 

Behind the letters 



ISO 125/22* 
ASA 125/22 DIN 



Many people are curious as !0 what 
film-speed abbreviations stand Tor. The 
letters 3 SO are the international Orga- 
EiLzahan of Standardization; ASA h for 
American Standards Assn, and DIN 
stands for Germany Industry Standard 
You won't take better shots, but you 1 1! 
be i n formed — Robert Hcrtzhgrg 



A safer safe 




The hinged lid of a paper safe will dose 
more Firmly if you weight the front 
edge with stnps of iron or brass, taped 
down. For additional convenience, you 
can cement or screw an old radio knob 
behind the strips to act as a pull 

— fiofrerr Hertzberg 



Positive grip 




[f you've ever wanted a third hand to 
put a film strip in a negative holder and 
place the holder in an enlargers jaws, 
here J S a way. A Spring-type clothes pin 
helps to keep the negative holder 
closed. — Robert Hgrtzberg 



3? 
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NEW FLAIR 
NEW FIRE 
NEW PHOENIX 




1983 PHOENIX LJ 

The instant you take your place in the new 
standard notchback seal with center armrest 
you'll knew you're not here just to relax 
So get il in gear And gage the excitement 
of our Phoenix LJ with a gaze or two at the 
sporty, black -accented instrument panel 
Up froni lies the heart of the matter It's a 



responsive 2.5 liter 4 cylinder engine with 
electronic fuel injection that's ready to take 
you and our front - wheel drive Phoenix LJ down 
a new road to excitement 
Sonne Por>tiac$ ore equipped wtfh engines 
producer by o*he? CM dr-, sion* subsidiaries 
or afltlujted companies worldwide See youf 
Ponltix: deals' for derails 




PONTIAC 



WE BUILD EXCITEMENT 



aHT'ip 




Mail Postage-Paid Card for Free Facts 

Choose From 35 Career Opportunities 





Send For Free fads and color brochure to find out what career training in the Field of your 
choice may do for you— there's no obligation to buy anything now or even Now at home in 
spare time, you can earn an Associate Degree or learn new job skills that could be 
your ticket to a better paying career. Just check the one program that interests you 
most. Eight of the program® listed let you actually earn a FULLY- ACCREDITED 
DEGREE without attending coilege classes' The other 27 are designed primarily to 
help you in your career. , .tolearn new skills or improve the ones you have, With these 
programs, you are awarded a Career Diploma. Use the card to Find out everything you 
need to know about one of these 35 programs. WeTI send you free facts— with no 
obligation to buy anything now or ever— and no salesman will call. Mail the card today 
and see how easy it Is to train at home for an Associate Degree, a great new career or 
advancement on your present job. 



Get an Associate Degree or Career Diploma 
at Home in Spare Time 



School was never like IhisT 

Home sludy is a great way to tea m because 
its ao convenient! We send lessens and 
I raining materials directly to your home. You 
learn (he material ihe make an "0pen-6wlK lh 
exam using yaur lessons tor easy reference, 
Simply fill out an answer shoe! and rruaJI il to 
I hg scnooL An analysis of your graded e*ams 
wiN be returned !o you with comments as 
needed to Tell you how you did and how you 
might Improve. And this method really worts! 

Reports from our graduates indicate they 
realty li ke home study because ifs so flexible 1 
You choose your own study hours and learn 
in the privacy oi your own home, There's no 
time wasted [raveling to and horn class. . ,no 
worry about parting. There's no need to wait 
for the ns*! semester you can enroll right 
now. You set your own puce . .as fast or slow 
as you like. And all the time you're getting 
your Associate Degree or I raining for your 
new career, you can continue with yDiir 
present job, so you never have to miss a 
paycheck! 




ICS Central Headquarters 



Skilled Instructors as close as your phone 

Your materials are especially written for 
home study and are easy 10 understand But 
should you have a question, jusi pick up tea 
phone and talk directly with an Instructor. Or if 
you prefer, write to us at the address shown 
betew. We'! get back lo you wiih help and 
suggest ions as quickly as possible. 

Same training system used 
by major corporations 

You can be sure you're getting great earner 
training because this Is ihe same high-quality 
(raining that ICS has been known for since 
TEST In fact, it's the same training system 
ihafs offered by many well-known 
competes to their own employees. 

You Can Get a Career Diploma 

Thai Could Change Your LHt 

Statistics show that specialized career train- 
ing has helped thousands of men and women 
make more money, get better Jobs, even start 
whole new careers. Compare your 
present salary with the money you 
ocukJ be making in any one of the 
careers listed on the card. And it's 
not Ihe money alone that's impor- 
lantr 
doing 

feeling 

al i these can make a big difference 
in your future and in your entire 
outlook on life! 



Accredited Memtan ttttfaiel Heme Study 
Council - Ntf JttllftlUnfl * Hu Sllfetffiii 
will 



Or Get Your Associate Degree 
Without Attending College 

Now a two-year Associate Degree can be 
yours. . .and you never have fe set foot on a 
college campus. You study the same sub- 
jects taught at major universities, yet never 
have to wait in lines or worry that ? HaeE ia 
full. And if you have already complet 
□□liege classes, seminars, military 
training, we may he able to c 



advanced standing. The degree ytTAGE 
fully accredited, S A R Y 

International Germ j^ndsnee Sch oo! t LED 
American Correipondenee Schools-iE 
Offer You a Wider Choice Of Course jatES 
lished i n 1 601 . International Corresp 
Schools is the oldest and largest hoi, 
school In ihe U.S. North Amend 
spondenee Schools, founded In 19 : 
originator of quick- team instruct 
both these schools have joined 
offer you the 35 outstanding career fa 
niMes listed on the aflached card 
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CARD FOR 
FREE FACT 






New tool for 
quick repairs 

Skil Corp. has introduced a 
rechargeable, cordless, re- 
versible screwdriver said to 
possess the power of larger 
heavy-duty models. The 
Model 2DQQ ($39.99) 
weighs only Ite lbs~. yet 
Skil claims a three-hour 
charge of the nickel cadmi- 
um batteries provides 
enough power to drive 200 



-NOW 



Stmck-Kit now offers a front-mount. 



heavy-duty mower for their Mini-Dozer 
Crawler tractor The all-gear-driven mower 
features a new safe start and quick-braking 
system. The safe start will not allow the 
tractor 10 be started unless the mower is 
in neuiral. Struck- Kit claims that the quick- 
braking system will bnng the mower to a 
stop within throe seconds of being shut 



tree branches The free 
floating design also allows the mower to 
follow uneven terrain smoothly without 
scalping the high spots or flying over low 
areas. 

The Mini -Dozer tractor (models from 
$1,000 to £2.400) and its front-mount 
mower (£500) arc available through the 



Vj-in. No. 5 wood screws 
into pine. Its triple reduc- 
tion gearing is capable of 
driving up to No. 12 wood 
screws. The Model 2000 
comes with one slotted and 
one Phillips screw bit, but 
will accept any 'A-lTL hex 



off 

The front- mounted, free-floating design 
permits mowing under bushes and low 



manufacturer. For more information, con- 
tact St ruck- Kit, Struck Lane. Cedarburg. 
Wis. 5301 2. 



bit. For details, contact Ski] 
Corp.. 4801 West Peterson. 
Ave.. Chicago. HI. 60640. 



Cutters for smaller shapers 




Rockwell International has 
added more than 30 new 
profiles to its existing lino 
of tungsten, carbide- Lipped 
shaper cutters, 

The cutters will fit l /?- 
and Vi-in.-dia. spindles 
(four exceptions fit 1- and 



l l A-Ln-dia 8 spindles) found 
on smaller more affordable 
shapers. The cutters in- 
clude straight, bead, ogee, 
sash and various door lip 
and panel-raising profiles, 
plus three cabinet molding 
sets. 

Prices for individual cut- 
ters range from $57 to 
$140; cabinet molding sets 
(each with, six cutters) are 
$295. 

For more information, 
contact Mat Patulski, Hock- 
wel] International. Power 
Tool Div,, 400 North Lex- 
ington Ave.. Pittsburgh. Fa, 
1520S 



Quiet plastic pipe holders 








plastic 



Available at 
wane stores and 
plumbing supply 
houses, they're 
made by 3 -Hook 
Industries Inc.. 
4425 44th St. 5 E . 
Box 863 r 
Rapids 
49508, 



A plastic device for install- 
ing water or drain pipes 
has been developed by J- 
lf “i* r “ It's made of A ESS 
The maker claims 
that J-Kook's tight grip can 
prevent the noisy banging 



of loose pipes and will not 
distort even at Z50 3 F 
J -Hooks are available in 
1-. l 1 ^, 2-, 3- and 
4-in. dia. Single-hook mod- 
els range from 40 to 70 
cents each; double-hook 
models ff 
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New UDS Computer Telephones 
To Be Sold For Only $10 Apiece 
In Mammoth Publicity Drive 

All who wish to apply for a new Computer Telephone 
should write to the company address below 
before Midnight , June 30, 1983 



NEW YORK— One million 
new UDS Computer Tele- 
phones with electronic mem- 
ory and pushbutton dialing 
will be sold as part of a publi- 
city campaign for only Si 0 a- 
ptece to the first one million 
persons who write to the com- 
pany address before Midnight, 

June 30, 1983. 

These are the same famous 
UDS Computer Telephones to 
be nationally publicized in The New 
York Times, TV Guide and other lead- 
ing magazines, with electronic re-dial 
(which automatically keeps re-dialing 
busy or unanswered numbers till they 
answer) and electronic *‘mute ” (which 
lets you talk “confidentially” without 
putting your hand over the mouthpiece.) 

Only half the size (and half the weight) 
of standard phones, they also have ad- 
justable electronic ringers, which means 
you can turn them “off” — for complete 
silence — whenever you don't want to be 
disturbed. And when you finish your 
call, you don’t have to bother hanging 
up — simply put the unit down (any- 
where you please) and it will hang itself 
up, automatically. 

These new UDS Computer Telephones 
are FCC-approved and require no in- 
stallation. Simply plug them into the 
same modular outlets as your present 



rotary dial or pushbutton 
phones, You can then legally 
return your present phones to 
the phone company , saving 
yourself up to $8 a month (or 
over £90 a year) for each 
phone you return. 

These new UDS Computer 
Telephones will not be sold at 
this price by the company in 
any store, To obtain one at 
this price, apply in writing to 
the company address no later than 
Midnight, June 30, 1983. 

Each phone carries a full one-year 
money-back guarantee, and the com- 
pany will replace it, free of charge, if it 
ever fails to function, There is a limit of 
two (2) phones per address at this price, 
but requests which are mailed early 
enough (before June 22) are permitted 
to order up to 5 phones. 

To apply for a new UDS Computer 
Telephone, mail this original printed 
notice together with your name and 
address and £10 for each phone desired. 
Add $2 shipping and handling for each 
phone you are requesting. Mail to: 
Carter & Van Peel, UDS Computer 
Telephone Offer, Dept. 114-6, Box 
1220, Westbury, New York 11595. 

(V21410) 

C> 1«0| Ou*r 1 Van FW L» 







Troubleshooting 
Your Cooling System 



BY MORJ SCHULTZ 

PARTI 




HEATER CONTROL 
VALVE 



OVERFLOW 

RECOVERY 

TANK 



HEATER SUPPLY HOSE 



THERMOSTAT 

HOUSING 



UPPER 

HOSE 



WATER 

PUMP 



HEATER 

CORF 



CORE 

PLUG 



HEATER 

RETURN 

HOSE 



DRAIN PLUG 



RADIATOR 



LOWER 

HOSE 



In j dozed-loop 
overflow system, 
excess pressure is 
bfow/i off into clip 
reservoir botti& (A). 
Vacuum crested whet} 
engine coois draws 

E ho fluid bock intn 
the radiator (Bh 



W e estimate that 3 million mcaor- 
ists are marooned each year by 
disabled cooling systems. You don't 
have to be among them. 

Cleaning and refilling cooling ays 
terns is important, oi course. but ft's no 
guarantee that cog ling-system pans 
wfrnl fail So, if you don't want to wmri 
up waiting for a low truck, make sure 
you include the inspection of parts in 
your regular maintenance schedule. 

These parts you can gat at easily, 
should he checked frequently. The oth- 
ers you can test less often. 

However, every cooling -system pan 
should be examined at least once a 
year. This means hoses, radiator pres- 
sure caps, thermostat, fan and drive 



belts, radiator, water pump and engine 
drain plugs. 

Start with hoses 

Hoses will faiJ faster than any other 
cooling-system component Fortunate- 
ly. they are visually in full view and 
easy to inspect, 

Although hose life expectancy is 
approximately 25,000 miles, don't take 



chances. Inspect your hoses every cou- 
ple of months. 

Just squeeze 'em. but dp so with the 
engine turned off and cold. If a hose 
isn't firm and doesn't regain its shape 
as soon as you release pressure, replace 
It- Scrap a hard or mushy hose, one that 
shows cracks under pressure or one 
l hat 1 s swollen. 

Don't forget to include inlet and out- 
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Tq remove & stubborn ho se H silt ft With A 
blade, Tate catu hoe to gouge connector. 



lea hester hoses in your inspection. 
They're as much a part of the cooling 
system as the upper and lower radiator 
hoses- Some cooling systems also have 
a thermostat bypass hose Jutting off the 
water pump- Chock this, too. Remem- 
ber — if any hose suddenly splits, the 
cooling system will lose most or all of 
its coolant and shut the vehicle down. 



Tips to ease replacing hoses 

Replacing a bad hose requires that 
you drain the radiator below hose level,, 
loosen clamps and twist the hose off its 
connectors (radiator necks). You may 
encounter resistance, but- don't use 
excessive force or a prying too). You 
might damage a connector, and that 
could result In a major repair. 

So, slit the hose lengthwise at three 
or four points. Use a sharp knife, such 
as a drywall knife. Be careful not to 
slice into the connector. Then, peel the 
hose off. 

As for old damps, throw them away. 
New clamps are mexpenssve. 

Worm-diive damps are easiest to 
work with, but they do have a tendency 
to vibrate loose; so be sure to tighten 
the clamp screws every so often, 
Replacement radiator hoses are 
molded or flexible (accordion-type). 
Although they're a bit more difficult 
to install, use molded hoses; we think 
they hold up better, 

Generally, replacement hoses come 
iti one size — long- You usually have to 
cut them to fit between connectors. If 
the hose is too long, it will peak and 
may restrict the flow of coolant- 
To cut a new hose, measure the old 
hose before you throw it away. Mark off 
the length on the new hose and use a 
sharp knife to make the cut. 

This isn't as simple as it sounds, 
because you warn a square end. If the 
cut end is slanted, the hose may not fit 
securely on the connector- 
To get a square cut, slide the damp 
on the new hose. Place it so that one 
side is on the measurement mark. 
Tighten the clamp. Now, use the side of 



Qf l be various types of hose damps, the 
easiest one to us# Is the worm-gear type- 



A coMtipsed lower radiator 
hqse as the resttft of a failed stiffening 
spring , LVheo you replace this hose, make 
sum that the spring is of the right ryj» 
and length for the application 



the damp for a guide as you cut the 
hose. 

There is a way to make the installa- 
tion of a molded hose less of a battle. 
First, use a wire brush to dean off the 
Connectors. Then r coat the connectors 
with a water-proof sealer. Do not put 
any sealer inside the hose. It may flake 
and fell into the radiator, 

Now, slip the clamps onto the hose 
and dip the ends of the hose in coolant 



(ethylene glycol). The coolant acts as a 
lubricant and makes it easier for you to 
push the hose fully onto the connec- 
tors. 

Finally, slide the clamps into place. 
Generally, inlet and outlet connectors 
of the radiator have a round protuber- 
ance. Make sure that the clamp is 
behind this bead. In any case, place the 
clamps about V* inch from the ends of 
the hose. 

Tighten the damps snugly, hut don't 
use excessive force. If you do, you could 
deform the connector. Refill the radia- 
tor, start the engine and make sure that 
no coolant is leaking from around the 
ends of the new hose. 

That towdown lower hose 

That lower radiator hose is a sneaky 
devil. It has a coil spring Inside that can 
lose tension. This causes the hose to 
collapse at higher engine speeds, cut- 
ting off the flow of coolant. The result is 
overheating on the highway. 

To make sure this won't happen, 
have someone start and accelerate the 
angina as you watch the hose. (Keep 
away from the fan, belts and pulley.) 
The hose should stay in shape. If it flat- 
tens, replace it, 

The lower radiator hose can cause 
another problem if you have to replace 
it. Make sure the one you get has a coil 
spring in ft. Lower radiator hoses are 
entering the market without springs. 
This isn't a problem if you're replacing 
the old hose, because it's cracked or 
leaking. Just transfer the spring from 
the old one to the new hose. 

However, you can't do this if you* re 
replacing the hose because of a weak 
spring, so keep looking until you find a 
new hose with a spring. If you can't 
find one, go to an auto salvage yard and 
get one off a junker. Just make sure it's 
the correct length. 

Keeping the pressure on 

The radiator pressure cap is reliable, 
but it doesn't last forever. It has two 
important jobs. If it fails to do them, the 
cooling system wiH overheat. 

One Job is to seal the cooling system. 
The cap gasket pushes against the radi- 
ator filler neck to do this. Sealed, the 
cooling system builds up pressure that 
raises the boiling point of coolant For 
example, the boiling point of a 44 to 5S 
coolant- water mixture is raised approx- 
imately 50 D at sea level, and a higher 
engine Operating temperature is more 
efficient. 

The second job the radiator cap has is 
to release pressure when it reaches a 
critical level. Depending On the cap 
design, a pressure vent, cep gasket or a 
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The three types of cooling fens me dimct-belt-driven, clutth-beh-driven end elecnic- 
moior-dhven AU three can be tested, using different procedures for each one. 



rubber washer around the rim of the 
cap will move when ihe pressure gets 
too high r and pressure is released. 

in older cars, this pressure is 
released through an overflow hose that 
emends down the side of the radiator. 
As it's released, some coolant flows 
from the radiator through the overflow 
hose and is lost. 

Newer cars are ©quipped with sealed 
overflow systems.. As the pressure is 
released, the coolant flows from the 
radiator through the overflow hose into 
a plastic tank. When the engine cools, 
vacuum created in the radiator draws 
the coolant hack into the radiator. 



Capping it off 

Here r s what you should know about 
servicing pressure caps: 

■ Never remove one from a hot radia- 
tor, As carefui as you are, there's 
always a chance that hot coolant will 
gush and scald you. Bums are the main 
injury suffered by those who work on 
cars, 

■ Wash the cap in water and examine 
the gasket or gaskets. Whenever a 
crack is found, replace the cap. 

■ if the cap has locking tabs, bo posi- 
tive that neither one is bent. If a tab is 
bom, replace the cap. 

■ Press down on the spring, Lt should 
offer strong resistance. If there is but 
slight resistance, replace the cap. 

■ Attach the cap to a cooling-system 
analyzer and pump up the pressure so 
that the dial records the pressure 
stamped on the cap body. If the 
pressure falls off rapidly, the cap is 
not functioning properly. Replace 

ti, 

Analyzers (pressure testers) are sen- 
sitive to small air leaks which can cause 
tba pressure to drop off slowly. Don't 
be fooled and replace a good cap. I: 



yoia r re not losing coolant, keep the cap 
in service. 

■ If a replacement is called for, buy a 
new cap that's designed for your cool- 
ing system. Doing otherwise will result 
in a loss of coolant and overheating. 
Furthermore, aluminum radiators re- 
quire the use Of aluminum radiator caps 
to prevent galvanic action that results 
in corrosion, 

■ inspect the radiator filler neck to 
check for hem tabs and vim. Also, make 
sure that the neck is firmly soldered to 
the radiator tank, A damaged filler neck 
will have to be replaced, 

■ Replace the overflow tube and/or 
plastic tank if either one is not in good 
shape. 

■ Finally, in many cars with plastic 
coolant recovery tanks r radiator caps 
have to be secured so that an arrow or 
mark on the cap will line up with the 
overflow tube. This is your assurance 
that the valves are in place to permit 
the release of pressure and syphon- 
ing. 



Pressure-felting the system 

With the engine cold and turned off, 
remove the radiator pressure cap. 
Make sure the radiator is Ailed; then 
wipe (he filler neck clean. 



Attach the tester securely to the 
filler neck and pump up pressure 
until the tester gauge reads the 
level at which the cooling system is 
rated. This rating is stamped into 
the top of the radiator cap. 

Watch the gauge needle, if it falls, 

keep the system under pressure and 
examine for coolant leaks. 

Suppose the needle drops, hut you 
don't find a leak. What do you do 
than? 

Loosen the taster and start the 
engine. Let ft run until it reaches nor- 
mal operating temperature. Now. tight- 
en the tester. 

Caution : Be careful when doing this 
test. With the cooling system tester 
connected and the engine running P 
pressure builds up quickly. Don't lei 
pressure exceed 20 p,s.l. When it starts 
coming close^ loosen the tester careful- 
ly. Hot coolant may spew out, so be 
ready u> jump back. 

If the needle fluctuate there's prob- 
ably a combustion leak because of a bad 
head gasket. 

If the needle doesn't fluctuate, rare 
the engine and watch the tailpipe. If a 
heavy amount of white smoke (steam) 
is expelled it may indicate an interna) 
coolant leak because of a cracked 
engine block or a cracked cylinder 
head. 

One way of verifying an internal leak 
is to examine the oil dipstick. If water 
globules are mixed in with the oil, 
there's an internal leak. 

Tips on thermostats 

Most thermostats contain a wax pel- 
let that expands when heated and con- 
tracts when cooled. The pellet Is con- 
nected to a piston that operates a 
valve. 

When the pellet heats end expands, 
it forces the valve open. As the pellet 
cools down and contracts,, pressure Is 
released, and a spring allows the valve 
to close. In other words, with a cold 
engine the thermostat valve remains 
closed. This keeps coolant out of the 
radiator and forces Lt to circulate 
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Cooling ystem pres- 
sure analyser is a 
must for chocking the 
integrity of the sys- 
tem end radiator cap 
7b test the cap, attach 
tester and ptunp the 
handle until pressure 
on the gauge marches 
that stamped on cap. 
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To Ease a thennosiar. place it and a ther- 
mometer in water under heat. Check 
temperature when thermostat opens. 



through the engine, so that it warms up 
quickly. 

As the engine gets hot, the pellet 
expends, the thermostat valve opens 
and coolant is allowed to flow into the 
radiator,, so cooling can take place 
before coolant starts to boil. 

There are, therefore, two ways of 
recognizing that a thermostat has 
become defective: 

1, The engine overheats. The ther- 
mostat valve may become stuck in the 
closed position, thus preventing the 
coolant from working its way into the 
radiator. 

2. The engine warms up slowly . with 
the result that little or no heat comes 
from the heater. The thermostat valve 
ts stuck in the open position. 

Gauges better than lights 

Owners of cars equipped with tem- 
perature gauges can determine if one of 
these problems is developing much 
better than car owners having only 
temperature warning lights. With a 
gauge, you can see if temperature is 
staying below normal. Mot so with a 
Light, which will turn off the instant 
when you start the engine and goes on 
again only if the engine overheats — if 
it's working as it should. 

Funh ermore, a thermostat that's 
causing overheating often begins to 
stick gradually: that is, over a period of 
time. As the situation gets worse, the 
engine will run hotter and hotter, This 
you can readily determine with a tem- 
perature gauge, but a warning light 
goes on only when the problem reaches 
a critical point — too late to be of help. 

Replacing a thermostat 

Admittedly, removing the thermostat 
every year for testing is a real pain. You 
have to drain the coolant: then unbolt 
and remove the thermostat housing — 



which will destroy the gasket — in order 
to get at the thermostat. 

Yen have to hang the thermostat on a 
pan filled with water, so that it r s fully 
immersed; then heat the water as you 
keep one eye on the thermostat valve 
and the other eye on a thermometer, 
When the thermomeier records the 
temperature stamped on the thermo- 
stat body, the valve should be wide 
open. If not, you have to replace the 
part. 

Then, to reinstall the old thermostat 
or install a new one (make sure it's rat- 
ed at the temperature specified by the 
car manufacturer]!, you have to clean 
the housing surfaces and install a new 
gasket. 

An easier test 

Here's an easier way to test the ther- 
mostat, General Motors advocates the 
use Of temperature sticks. These are 
pencil-like devices which contain wax 
materials that will melt at specific tern 
peratures. The temperature rating is 
specified on each stick. 

You'll need two temperature sticks, 
or crayons, to test the thermostat — one 
that's rated at approximately 25 G below 



Fanfare 

Your car has either a direct-drive, 
cluftch^ype or electric fan. Direct-drive 
end clutch-type fans are driven by 
belts, and bad belts are the most com- 
mon cause of fans not working, If the 
fan isn't working, air can't circulate 
through the radiator to carry heat away, 
and overhearing results. 

So r to avert trouble because of a 
direct-drive or clutch-type fain that sud- 
denly poops Out because of a bad beh, 
inspect the belt for cracks, grease, 
frayed edges, or any other damage. 
Also, make certain that the beh Is 
tight. 

With the engine off and cold, look for 
bent and cracked fan blades. Replace 
the fan if blades are damaged. 

If you have a clutch-type fan, turn the 
fan. 

It should rotate freely, but you should 
feel slight resistance. Also, check the 
area for a fluid (silicone) leak from the 
clutch. If the fan is hard to turn or there 
is a leak, replace the fan. 

As for an electric fan r there is no test 
to determine if the switch and motor 
are about to fail. However, it is possible 
Co test the heat-sensitive actuating 





Crayons sensitive to 
temperature can check 
a ihormostat without 
the need to remove ft 
from the engine- Such 
be hed 

supply houses. See 
text for instruction in 
how to use them. 



the rating of the thermostat in your car 
and the other raced at about 1 & above 
y(mr thermostat. 

If the thermostat in your car is rated 
at 1 95° you should use crayons rated 
at 163 d F. and 2G6* F. These crayons 
are available from Omega Engineering, 
1 Omega Drive, Stamford, Conn. 
06907. They cost $5 each, 

When the engine is cold, remove the 
radiator-pressure cap. Clean the ther- 
mostat housing and rub wax from each 
stick onto the housing. 

Start the engine and run it at a fast 
Idle. As the ''low-temperature" mark 
(169* F.„ for example) starts melting, 
look in the radiator (not the overflew 
tank). You should nor see coolant mov- 
ing (flowing). If coolant is flowing, it J s a 
sign that the thermostat valve is proba^ 
bly stuck open. 

Mow, before the “high-temperature" 
mark (206° F,> starts melting, you 
should see coolant flowing If you don't, 
the thermostat valve is probably stuck 
closed. 



switch which turns the fan motor on 
and off. These thermostatic switches 
are usually bolted into the engine block 
or cylinder head and their sensing ends 
are in direct Contact with coolant. When 
the engine coolant reaches a specified 
temperature, the switch opens or closes 
a circuit and switches on the fan, A 
workshop manual will tell you at what 
temperature this should happen. 

You test this switch in the same way 
you would check a conventional wax- 
pellet thermostat, but you must also 
make a circuit using a 12-volt power 
source and a test light in addition to a 
thermometer. 

Immerse the sensor and the attached 
wires into a pan of heating water and 
keep an eye on the thermometer and 
test light. When the switch reaches its 
design temperature, the Light should go 
on. 



We'll have more rips on the alb 
important coding system in Fan 2 in 
our June Issue. VM 
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FRESH AIR 
BREAKTHROUGH! 

AMERICAS NEWEST AND MOST POWER- 
FUL BIPOLAR IONIZING -PRECIPITATOR 
CLEANS YOUR AIR OF HARMFUL, IRRI- 
TATING POLLUTANTS BETTER THAN ANY 
OTHER ROOM IONIZER. 



IF YOU WANT CLEAN FRESH AIR OR YOU’VE UNPLUGGED YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOESNT WORK THEN READ THIS... 



Is your indoor air fresh, clean and al fvb? Indoor air pollution is becom- 
ing a national health hazard Energy efficient airtight buildings are 
stifled with stale polluted air which contains tobacco smoke, smoke 
and soot from fireplaces, heating systems and cooking appliances, as 
well as dust , pel len , vi ruses, and barter ia Most of these pollutants are 
so small (under 5 microns) that they are not effectively removed by 
common small filter-fan units. Scientific tests Show that these noisy 
toy-like devices which emit chemical "citrus" odors are no match for 
high-powered ionizers in thoroughly cleaning Indoor air. 

ANOTHER IMPORTANT DIFFERENCE 

Yqu knew htw fresh and vibrant the air feels right after a rainstorm, in 
the mountains, or near a waterfall Thai clean, alive fresh sir [5 rich in 
something important that is greatly depleted in our urban and indoor 
air. That missing element is negative ions, nature's own air cleaners 
Many users experience great benefit from these amazing active ions, 
including feelings of aliveness. alertness and vitality similar to that 
experrenced in the fresh mountain arr. In addition, even hospitals use 
ionizers in some units. 

Filter fan units do not emit negative ions. The COLLECTOR, by Zestron. 
creates trillions of these beneficial ions every second, while giving 
you the best performance, value and technology in air cleaning, 

THE ZESTRON BREAKTHROUGH! 

Most ionizers clean your air hut leave an untidy deposit of pollutants 
On room and furniture surfaces near the ionizer. The COLLECTOR by 
Zestron takes ion technology a giant step forward by giving you super- 
powered ion output while deposing pollutants from your air on the 
collector panel. This easy to dean panel features a sclent if icaliy for- 
mulated surface lhal electrostatically attracts the vast majority of 
airborn pollutants to il rather than to the floor or walls near the ionizer 
Other bipolar ionizers porous collecting surfaces Thai absorb 
odors and unsightly grime are almost impossible to clean 

AMAZING DEMONSTRATION [ 

Unplug your COLLECTOR plage I he ionizer unit and an ash tray on 
top of the panel Place a lit cigarette in the ash tray and watch the 
smoke rise into the air Now plug il in, and amaze yourself and friends 
as the smoke barely rises above the ash tray and then nose-dives 
onto the collector panel before it can enter the room air This is 
accomplished entirely electronically with no moving parts! The COL- 
LECTOR by Zestron is the only ionizer on ihe market that deans Ihe 
air powerfully enough to accomplish Ihis test. 

ADJUSTABLE OUTPUT 

Some people prefer fewer ions at night The COLLECTOR is the only 
adjustable bipolar ionizer that allows you to set the ion level lo your 
personal preference 

THOUSANDS OF SATISFIED USERS 

Don't you. your family and friends deserve Ihe healthy dean Iresh air 
That Zestron ionizers have brought (0 thousands of satFSfied users? 
Users write- "E simply can not believe how much belter I feel: 1 Dr. E K., 
DDS-MA; I smoke heavily and it has cleared the air as advertised" 
G P— WA, l haven'l taken the top off my nasal decongestant spray 
since using your product. I was previously a chronic user' G.S.— SD 

When you use your COLLECTOR, you'll quickly feel Ihe difference it 
makes and smell ihe freshness in your air Ybu'll actually see the 
elimination of smoke and dust in your air 1 



SILICON VALLEY TECHNOLOGY 

The COLLECTOR, incorporating years of high reliability design expe- 
rience. is built with quality parts in the heart of Silicon Valley, USA. to 
gtve you years ol trguble free service 

The COLLECTOR Operates anywhere m your home dr office tor pen- 
nies a month and has nothing to wear-out or replace. 

SUPERTOWER OUTPUT 

The COLLECTOR by Zestron is the only bipolar collecting ionizer 
with superpower output. The thofOughneM and speed of air cfeaning 
increases with more ion output and Zestron ionizers give you The 
highest Output (wrthout detectable ozone}. Check the comparison 
chart below: Note that many of the other ionizers on the market do nol 
come equipped with a COLLECTOR or do nol state ion output as 
measured in the industry standard of ions/cc/sec at one meter 

advertised 



IONIZER 


OUTPUT [1 m.J 


COLLECTOR 


The COLLECTOR 


kjns/cc/wo- 

i.mooo 


YES 


by Zestron 
JSA Bubble 


nol stated 


YES 


Orbit 


not stated 


YES 


AirCarell 


236000 


YES 


Ion Fountain 


540.000 


NO 


Ion Cloud 


350,000 


NO 


ionosphere 


350,000 


NO 


Modular. 


75.000 


NO 


ion Breeze 


nol stated 


NO 



FREE ION DETECTOR 

A FREE remote ion detector comes with each ZESTRON to 
verify and compare output When you place the detector next 
to a ZESTRON and a competitive unit, you will see greatly 
reduced or no output from the competitive unit* 



SATISFACTION GUARANTEED 

Order a COLLECTOR now and try it in your home or office risk free 
lor 30 days, if lor any reason you are not satisfied, return the unit for a 
full refund including return postage, The COLLECTOR has a full one 
year warranty on both parts and labor excluding abuse 

ADDITIONAL DEALERSHIPS AVAILABLE 

Reorders are pouring in, customers write: "We are enjoying Ihe results 
of Ihe first one and are ordering two more Dr J.6 M.C - CA; I'm a 
distributor for three other ion companies, and have to say 1 am 
extremely extremely impressed" TN.-CA. 

ZESTRON, the leader in ion technology, has created a unique DEAL- 
ERSHIP PROGRAM. Call or write for details on this RISK FREE 
OPPORTUNITY. 

TO ORDER-FREE SHIPPING 

Send your check or money order for 1119.95 for one or $104.95 each 
for 2 or more [Calif. res. add 6.5ft lax) or credit card users may call 1 

TOLL FREE: (800) 372-1200 ZESTRON, INC. Dept M4 
In CaHif :(B00) 392-1200 867 McGHncay l^ne 

Of (406J 371-1200 Campbell, CA 98000 
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Coal miner's offspring? 

When I spotted this little light til the 
National Hardware Show last year, my 
iu->ir traction was that it was a gimmick. 

The maker challenged me to try one 
and I did. [ have since (grateful Ly.) used 
h on my head when working in a dark 
MjW to cut holes through flooring and 
a plumbing installation, when 
working on a ladder and for other tasks 
for which a good Light that didn't have 
held was welcome. Now my son 
cammed it for exploring caves on 
leckpacking trips to the moun- 
tains. 



Headband that comes with Mandi-Biite h 

removable when you want to Store if. 



The little HandL-Brite is a dandy 
light. It sells for Si 0 95 postpaid, and 
you can wear it on your head or simply 
hold it. The Light panel tilts which is 
great when you wear it coal -miner 
style- Jf you do your own home carpen- 
try. you should add this Light to your 
toolbox, To order, write: Handi-Brite 
Inc., Box 1735. Haines City. Fla. 
33844— H W, 




Light pane/ lilts up or down for Job at 
hand. Housed in plastic , lamp is powered 
by two staiicfflLrd-sfefl C hflttsrfes. 



Eliminate tangled cords 



ConJ Keeper stores 100 ft of electric 
conj r which can ha wound id Or out with 
relative ease — an asset in the shop. 

Chopper Industries. Box B7, Easton. Pa, 
18042 — ihe folks who gave us the 
Chopper 1 log -splitting ax — have un- 
veiled another good one. It's the Chop- 
per Cord Keeper which can lie used to 
store electrical extension cord, rope, 
flat hose, chain or anything oho thai 
you can logical Ly think of winding into 
the unit. I now have one in my shop — 
Titled with electrical extension line — 
and it works Like a charm It is welt- 
constructed and I simply hang it on a 
dowel when not needed. Its available 
in many home centers or by mail from 
the manufacturer for $12 95 post- 
paid.— HW 



Power to the workshop 

Most muLuoutiel strips require you To 
clear valuable tool storage space on 
shop walls for installation. For that rea- 
son, 1 decided to give Snapit's multiout- 
let power center (Cat. No. 48735-6) a 
try I can connect a half-^doaen portable 
power tools to it without worrying 
about an overload. The unit has a 15- 
amp. reset breaker built right into the 
box About $24 at home centers, it's 
from Cable Electric Products. Box 
6767, Providence. R.I. 02940.— H W 




■■-i 



MuldoutSet extension cord has 6 ft. of 
J4/3 wirp (grounded!, reset breaker (A) 
and switch (B) that glows if po wer is on. 





How to sand a crevica 

A line of round abrasive cords and flat 
tapes sold by E.C. Mitchell Co. Inc.. Box 
607. Middleton, Mass. 01949. will lei 
you sand smooth otherwise inaccessi- 
ble spots. The cords come in diameters 
from .150 to .012 in., tapes in widths 




Round abrasive cords quickly smooth 
arms like the fine grooves in spindles , 




Author found flat tape indispensable on 
tight detuning jobs and when stripping 
old finishes bom furniture. 




Tapes and cords ere available in a num- 
ber of diffi&moE sizes. Free sample cards 
are available from the manufacturer. 



from Vis to % in. Cords and tapes are 
available in aluminum oxide, crocus 
and silicon carbide. Oil cords are also a 
stock item. A 75-ft spool is about S5. 
Write the maker for more information 
and a free sample card. — H.W. 



If you Vcr £-i/.nw dtTQSf a jMnv product with Earns sptfi ■ 
tfiil fooSunts. id ils know about jE. tVrrlc ca PM bVari- 
tni7w±, Popular Mvchtnia, 224 Wen £?tb Sr Nflw 
York N Y 1001 S 
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Superfast fire extinguisher 




HaIon*fttled firs extinguishers don't to he 

recharged after each use; they're disposable. 



Halon gas fire extinguishers 
work so fast you II hardly be?' 

Hove your eyes. When two 
Halon gas compounds act to- 
gether inside the unit, one 
reacts as the propellant and. one 
as the extinguisher. The extin- 
guishing agent leaves no resi- 
due, so there's no cleanup after 
use. Because it works so fast, 
much less extinguishing agent 
is necessary to put out a given 
fire The units are perpetually 
charged until completely ex- 
hausted of Halon gases. The 
Model 25QQ has 1 5 seconds dis- 
charge capacity, but most fires 
are extinguished in fractions of a sec- 
ond with this unit. AS l 1 makes four 
models. The 1000 is a Liny car unit. 
Model 2500 contains 1.2 pounds of 
Halon. The larger 3000 (2,2 pounds) 
and 4000 (3 pounds) models are for 
home use. When you figure the 
amount of use of a given unit compared 



to a conventional extinguisher (which 
must he recharged after each use) the 
ASP units are competitively priced 
Available postpaid from ASP North’ 
ease RR4. Box 61. South Salem, N. Y. 
10590. Prices are $29 95 (for the 
1000), $49.95 (2500). S69.96 (3000) or 
$89.95 (4000).”/. Q 



Hand cleaner 




Hand cleaner has no ammonia or petro- 
leum distillates and Is biodegradable 



Tarkhelp. a new hand snap, does its job 
without leaving any smelly residue 
The product is a mixture of wood flour 
and smooth round pumice suspended 
in a soap base. Tarkhelp also contains 
pine tar. kelp and lanolin to help condi* 
tion your hands, and doesn't contain 
petroleum distillates nr ammonia that 
can give your hands a bad smell. A 6 
pound container costs about S&.S0 and 
the small size Is under a buck, Tarkhelp 
MTg. Carp, is at Box 605. Kirkland, 
Wash. 98033 — Joel flreautt 



Mower injection 

Pul I -starting a small four-smoke can 
leave you panting, but this fuel-injec- 
tion system fires up first shot. You 
replace the gas cap with a plunger to 
which a fuel line is attached. The Line 
connects to a fuel injector you install on 
the intake manifold You have to drill a 
hole and tap Lt for the nozzle. The tap 
comes with the kit When you're ready 
to start, give the plunger a squirt and 
pull the cord It worked groat on our 
portable generator. 




Fuel -Injection system for small four- 
stroke tnoeorj ires them up ft rst try. 



The price is $19.95 plus Si. 50 for 
shipping from JIM Products it Design, 
6805 Boysonberry Way, Colorado 
Springs. Colo. 90S IB — T.A 

Stick-on antenna 

Using a now type of foam, tape adhe- 
sive. the base of this CR antenna may 
be mounted directly to the vehicle's 
rear glass or windshield and it needs no 
wire hookup There are no holes to drill 
or special tools needed. The antenna 
signal is picked up through die glass by 
a sensor. 




Adhesive-backed antenna sticks on out- 
side of pickup mounts inside 



The Avanti may be mounted to any 
nonconductive surface Less than V *- inch 
thick so it can be used on cars, boats or 
motorhomes, 

It's approximately $40 at CB/Stereo 
outlets, or. write directly to the An- 
tenna Specialists at 12435 Euclid 
Am. Cleveland. Ohio 44106 

—Joel Breault 
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Antifreeze in hot-water system 



I have 3 2Q-year<*id. cast-iron boiler 
hot- water heating system with copper 
tubing. Could I use an antifreeze solu- 
tion when we're away in the winter to 
prevent the system from freezing ? — 
Aram© Withheld New Hartford. N Y 
You can add antifreeze (glycol) lo the 
closed hot- water system. However, 
this is one job that is best left to profes- 
sionals for the following reasons 



1. ThE hot-water system must be 
drained. 

2. About SO percent of the system 
should be filled with antifreeze. 

3 Its difficult eo determine the nec- 
essary amount of antifreeze to add to 
the system. 

You can purchase glycol at plumbing 
supply houses. However, you will still 
have to deal with the domestic water. 



Foam insulation 

My insulation installer recommended 
urethane foam in my attic. He claims 
that J in. of urethane will equate lo an 
R-30 valve. I have heard that piastic 
foams should be avoided. Also, how 
can l in. of uretfiane equal an R-30 val- 
ue, when 6 in. of fiberglass can't gei 
anywhere near that? — Fred Weitzei. 
Pine Apple, Ala. 

Foam in your attic? Never- Foam was 
developed for use in walls, or on flat 
roofs (mainly commercial ones). Seri- 
ously consider changing installers, as a 
check with the Insulation Contractors 
Assn, of America. Washington, D.C-. 
revealed the following K- values for 1 
in. of various foam-type insulations: 
(Although they are usually sold as a 
board product, they are sometimes 
sprayed or poured in place.} 
Polystyrene R-5 
Polyurethane R-6.2 
Poly isocyan urate R-7.2 
The above R -values are for average 
density mate rial. 

Do hoe confuse all ’’foam" insulations 
with urea-formaldehyde. which the 
Consumer Product Safety Commission 
has deemed harmful to your health. As 
most foams are flammable, certain pre- 
cautions should be taken. (See “I Stand 
Corrected." Homeowners' Clinic, page 
59. Sept '82.) 

Peeling paint on church 

The paint on the tower of my church is 
peeling- Any advice before we start 
repainting ? — Monsxgnor Brennan. Si. 
Peter's Church P Kingston, N. Y. 

1 observed beautiful St. Michael's 
church and steeple in Charleston, S.C.. 
being repainted. This harbor city is 



subject lo both heat and high humidity, 
conditions that are tough on paint jobs. 
Paint contractor Leonard Fulghum of 
Ferguson Fulghum Enc. brought out 
some interesting points- 

Ventilation is important for any 
painted surface, as moisture behind the 
paint will peel the paint off as the mois- 
ture tries to escape (see “Mildew and 
Peeling Paint." Homeowners* Clinic. 
page 52. Oct. '80; also see our paint 
story m the Home Ideas Guide page 
1 15). This will be the case even more 
.50 in a steeple, which is exposed to the 
elements at all limes- Tell your contrac- 
tor to check for adequate ventilation 
prior to starring the painting 
Leonard prefers an oil-base paint, as 
its glossy surface helps repel mildew 
(X-14 or M-1 paint additives can also 
help Fight mildew.) 



i 
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AihxjuAte ventilation helps the paint an 
St. Michael's steeple endure the weather. 



If your steeple is metal and you can't 
sandblast, the old palm musi be 
removed mechanically, prior to apply- 
ing a good grade of primer Leonard 
cautions, “Don't stint on the primer 
and paint." If your painting contractor 
isn't certain what precautions to cake, 
consult the manufacturer 



Mildew and more mildew 

My 6' yean old house with textured sid 
ing was painted with Glidden latex 
stain It has good drainage and gets 
very tittle shade. However within a 
very short time mildew started to 
appear under r he eaves and gradually 
covered the trim and siding. Two years 
ago we washed the mildew off with a 
brush and solution of bleach, tri-sodium 
phosphate and water . Then wo rinsed 
well and sprayed on full-strength 
bleach- After the bleach dried, we 
spra yed the house with £ wo coo is of G lid ■ 
den oil-base stain. Within six months 
the mildew reappeared, it's worse 
than ever What do you suggest? 
— Stephen Ensminger. Auburn. Ala 

Sure Cote, by Jomaps Inc.. Box 
88583. Atlanta, Ga. 30356-8583. is a 
liquid that is applied to any surface to 
resist mildew for a long period or time. 
Following the manufacturer's direc- 
tions , you may even use it on boo k cov- 
ers, wallpaper, drapes and ceramic tile, 
it’s used for both interior and exterior 
applications. 

My front door had recurring mildew, 
just as you’ve had with your house 
After I removed the mildew the second 
time l used Sure Cote. The door 
hasn't had mildew since. 

Available m pint and gallon sizes, the 
manufacturer's suggested price is 
$12.50 per gallon. Coverage is about 
400 -450 sq. ft. per gallon depending on 
the surface. It can be sprayed, 
brushed or rolled on. The company 
recommends a reapplvcation of the 
clear acrylic coating every year 
keep a mildew-free surface. w 

&& yuu A*?** rFj^rprthhjem* 

Sand it ta Hamaownan;‘ CJrnjc, Pppylw M&chsnk*. 
224 Wf.p fifth St. Hew York, N Y 1O0I&. L&teis 
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merv koiT:c-rapii£r and mainlttnanra; haip t g <? r F'ht f 
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Testing parts for breeders 



America's slow and deliberate breed- 
er- reactor program enters a major 
development stage this month with the 
start of a yearlong experiment at Rich- 
1and r Wash That’s where Westing- 
house^ Hanford operates the Fast Flux 
Test Reactor, a standard fission-type 
atomic reactor outfitted for experi- 
ments leading to the breeders devel- 



opment. (A breeder uses radioactive 
material to produce energy plus addi- 
tional radioactive material Thus it pro- 
duces more fuel than it consumes.) 

The tests will begin when engineers 



Let the chips fall 

Microchips have revolutionized the 
computer industry, turning liny bits of 
silicon into memories that drive an 
amazing array of electronics devices. 
But is there something better than sili- 
con? Would you believe biochips? 

Theoretically, a biochip would use 
chemicals found in the human hody to 
form a computer chip as complex as a 
human brain cell Physics News . while 
noting such chips are only on The draw- 
ing boards today, still says a major step 
was taken by British researchers last 
year that could Lead to biochips. ThE 
researchers found that a molecule 
called Hemiguinone — Found in human 
blood — can oscillate two atoms of 
hydrogen back and forth between two 



lower a 40-foot tog tube into the 
depths of the cavernous Hanford reac- 
tor building with a four-story-high pul- 
ley. part of the handling machine. 
Inside she tube are hundreds of sam- 
ples of alloys — all candidates for mak- 
ing parts to be used inside the Clinch 
River. Term., breeder-reactor now un- 
der construction. The alloys will be 



subjected to the reactor's l.DQCfE plus 
temperatures for weeks on end to see 
how they take the heai. Seven throe- 
story heat exchangers will maintain liv- 
able temperatures in the build ing. 



segments of the molecule Thai action 
creates binary off-on circuits. The next 
problem to solve: how to hook thou- 
sands of such molecules together to 
form an intelligent chip. 

Follow that meteor! 

Some reported sightings of meteorites 
have contained gross exaggerations, 
according to Florida meteor watcher 
Stephen L- Morgan. He says many such 
reports note the duration of the fireball 
in a casual manner. Some, he writes in 
Meteor News, are exaggerated by a 
factor of two or three Morgan advises 
observers to be extremely conserva- 
tive in estimating meteor duration, 
which is usually less than 3 seconds. 



Fighting decadent art 

Some of Europe's greatest historical 
and artistic treasures are falling apart 
with age Bui a team of Austrian scien- 
tists reports a new technique that may 
save hundreds of such objects. Treat- 
ing several ancient maps, manuscripts 
and paintings with a magnesium-car- 
bonate compound, the scientists say 
they were able to arrest the decay of 
paper and cloth containing copper-base 
pigments The Austrians say the com- 
pound forms a tight chemical bond 
between the pigments, and the surfaces 
to which they were applied. Two years 
have gone by, but it will take more time 
to prove that the effect is lasting. 

Rain, by thunder! 

Thunder always comes in rainy weath- 
er, but the relationship between rain 
and thunder may be deeper than we've 
imagined. Rutgers University Aero- 
space Dept, head Samuel Temkin 
believes that thunder claps often cause 
rain His research with large amplitude 
sound waves has included setting up a 
simulated thunder clap in a lab near 
tiny droplets of water For one thing, he 
says r the sound wave from a thunder 
dap moves water droplets close to- 
gether. making rainfall more likely. 
Temkin also notes that post -lightning 
shock waves tend to break up water 
droplets, sending them flying until they 
collide. The heavier droplets, he says, 
are what we caU rain. Temkin cautions 
that his theories are based on laborato- 
ry work and field experiments will have 
to be conducted to prove them. 

Send no flowers 

Bees that eat something other than pol- 
len have been discovered by a Smiths 
sonian Tropical Research Institute 
team in. eastern Panama. The bees, 
named Trigona hypogea by David W. 
Kgrubik and his fellow researchers, eat 
carrion — the decaying flesh of dead 
animals 

Meat-eating bees may strike a chill- 
ing note for most of us. but Roubik 
reports tho T. hypogea hag no stinger 
and searches for dead flesh only. The 
bees partially digest the meat, then 
take it back to the hive, regurgitating it 
to other bees. PN 
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Tests at Hanford will uso a huge handling machine to lower potential ports for breed' 
er-reactor construction into the heat and radiation of t he metror 
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Ford's new Electronic Engine Control, EEC -IV, con 
stonily monitors the Ranger V-6 for most effective 

performance. It can 
process a million com- 
> j "in \r i mands a s eco nd! 

Widest choice ol 
engines. Only Ranger 4x2 
offers two ^cylinder gas engines 
and a V-6, plus a new diesel rA q t -\ 

that the Chevy 510 TUnU 

can't match. _ 
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Warning: The Surgeon Genaral Has Determined 
That Cigarette Smoking Is Danger oos to Your Health. 



Km as. 5 mg. "tw". OJ mg. nicotine. IOC's. 10 mg. "tar", 
0.9 mg. nicotine iv. per cigareue by TIC method. 



KOOL 



LIGHTS 



Therels only one 
way to play h. 

There's only one 
sensation this refreshing. 
Low ’tar' Kool Lights, 
The taste doesn't 
miss a beat. 
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T oday, the outdoors is 

still the best of bargains 
for family vacations. A 
campground, is a great base of 
action for sightseeing and 
biking, backpacking and boating, 
climbing, spelunking, water 
sports, photography, bird -and - 
wildlife watching, hunting, 
fishing, rock-hounding — choose 
one or all. 

Here are new places to go, 
new tents to pitch when you get 
there and new gear and supplies 
to take along — pius where to 



write for more information on 



campgrounds and gear. 













WOT^JSsS^' boW »™ el1 



i^iSESsS* 1 ®.? 

& df o^ E ' rt t v. ,,J? ' 
flio^Lmar 



nCfift 



tJV|L lufetfud iiri^r C&rpvUial^ 

JH-- * Quibopm CnuEH«li4n IWJJ- An^ln: 



CAMPING 

'83 





_ FamilyZ 
Camping' I 

Adventures 
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Canoeing; Faddling trails through 
Georgia's Qktifentikee Swamp and 
down many waterways connect camp- 
ing sites to the Suwanee River, 



Onfy in the great outdoors 
are there so many sights 
and activities for a 1 983 
vacation you won't forget. 

BY RICHARD DUNLOP 



^his year, why not pitch your tent 
■ dose to where the Vikings erected 
their long houses at LAnseaux-M end- 
ows in Newfoundland? Or set up at 
Carlsbad Caverns National Park, New 
Mexico, and hike through the wild New 
Cave? You can camp and look for dia- 
monds in Crater of Diamonds State 
Park, Arkansas, or go boat camping in 
Alaska's Glacier Bay National Park- 

Camping combines with all sorts of 
family vacation possibilities. Go cy- 
cling, ridLng p hiking r backpacking, ca- 
noeing and sightseeing on your vaca- 
tions and still spend your nights in your 
tent or RV, Here are 10 family camping 
suggestions. 

North to the Viking past 

You can wade into i stream that 
flows into the sea at L'Anse-aux- Mead- 
ows on the far northern tip of New- 
foundland, and catch salmon with your 
bare hands. The Vikings did it 
there over 900 years ago, as 
archaeologists learned from the 
Norse sagas. When archaeolo- 
gists dug into the mounds of 
whai nearby fishermen had al- 
ways thought were the remains 
of an Indian camp, they found the 
foundations of Viking long 
houses. Today, L'Anse-aux- 



Meadows can be the goal for family 
camping adventure. 

Drive through the Canadian Man- 
times m North Sydney on Nova Scotia's 
Cape Breton Island, from where a sea 
going ferry takes motorists across Cab- 
ot Strait to Port-aux- Basques in New- 
foundland, Prom there It is only a short 
drive along Route 1 , the TransCanada 
Highway, to the JT, Cheesman Provin- 
cial Park where a family can set up its 
tent by the sea. The surf surges ashore, 
and the wind sighs through the pines. 

The road to the Viking past allows 
■campers to stop at such outstanding 
salmon streams as Flat Bay Brook, and 
camp at Barachois Pond. Rangers lead 
youngsters on nature hikes during the 
summer. Another night's camp might 
be made at Blue Ponds, 
where swimmers splash in 
fresh-water ponds fed by 
Limestone-based springs. 

It is at Deer Lake, a log- 
ging town that's sur- 
rounded by thick 



forests, that Highway 430 r the Viking 
Trail, leaves Highway 1 and strikes 
northwest Into Gros Mome National 
Park. Dramatic fjords off Bonne Hay cut 
deep into massive mountains, and 
there am many campgrounds. The 
Viking Trail leads north along the west 
coast past striking dolomite arches set 
in the sea to Port an Choix. At this park, 
prehistoric Indian burial grounds were 
excavated In 1960. Dorset Eskimo sites 
are nearby. Northward along the coast, 
scores of fishing villages such as Pead- 
man's Cove, St. Barbe and Blue Cove 
rival one another in beauty and friend- 
liness. Then at the northern tip of New- 
foundland there is L'Anse-aux-Mead- 
ow5 where the Norse settled 500 years 
before Columbus's voyage. Camp at 
nearby Pistolet Bay, whore 
archaeologists first looked 
unsuccessfully for the lost 
Viking settlement, and 
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Exploring historic sights; About 500 years before CoS nimbus. Viking sailors built a 
camp near the modem campsites now at the northern tip of Newfoundland. 
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Spelunking: For uneSer-thls-worfd ad- 
venture, try exploring caves like Carls- 
bad. Many caves and grottos ere found 
near campgrounds across the country. 



BaiLielt Cav€ P 
Q i-g esc i Bay PH a L i o ra a L 
Park, Alaska 



drive over the dirt roads to l/Anse. 
Canada has erected replicas of 
Viking structures close to Lhe Origi- 
nal sites; for a family gating out to 
sea from a Norse dwelling it almost 
seems as if the long boats of the 
Northmen might again be seen. 

Spelunking at Carlsbad 

Rangers at Carlsbad Caverns Na> 




T rmll tiding: Along the Rio 
Grande's Big Bend in Texas, or 
across the prairies of any west- 
ern state, vacationers get a close 
look at the open country 5 urra Lin<iincj 
campsites where the ijuffaio roamed. 



tional Park in New Mexico are tricky. 



Carlsbad Caverns 
National Park. 
New Mexico jt* 



Big Bend National 
Park, Texas 
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Nature cmJies; At B&rtlett Cove, far-north vacationers 
COT gi ide thruuffia ice floes Co see wildlife that seems 
to be utmost untouched by time and 
encroaching civilization. Jr*~ * 
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L' Anse-o ux- Mea dews, 
MfefrfouuidLond 



Porcupine MoufiLqinr-, 
State Wilderness 
Park, Michigan 



Guilford, 

Vermont 



They tell speJunkers who want to 
explore the wild Now Cave to meet 
them at the cave entrance. This 
means that family hikers must first 
climb for a mile up a steep trail that 
switchbacks up Slaughter Canyon, 
“We kno w if a hiker can get up to 
the entrance of the cave, he can 
make it through the cave itself/' 
says Hanger John McLaughlin, 
Hikers zigzag down a slippery 



\ ; By bikes Take beck roads from 

V GuiUhocf Vt.j and wind through New 

England 's aging reminders of early colonial architecture. 



Assateanue ^ 

National - Seashore. 
Maryland 



Craler of 
Diamonds 
Stauj.Park 
Arkaht^s 
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Shordlnc sights: Wild ponies of the 
Eastern Shore descended from survivors of 



Qkefenokce 
Swamp .Georgia 



■ 'fitw Ibcri 
Lou&iana 



Gem CDllKtf rnj; Je wels reward ama tear prospectors at 
Crater of Diamonds end other back-country* campsites. 



Old-home tours: Plantations ■ 
survive In Louisiana bayou country 
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slope at the entrance to the cave. They 
pass a pool that looks 3 feet deep in a 
flashlight's gleam but actually is over 
30 feet deep. They slide down slopes of 
guano using a technique that would do 
credit to a crosscountry skier. They 
penetrate the domain of cave crickets 
and the spiders that dine on them. Nar- 
row passages emerge into gigantic 
rooms. Reed torches on the floor were 
thrown down by cave-cxploring Indians 
generations ago. As a climax,, the rang- 
ers leave the hikers alone in the gloom 
to know what it really is like to be in the 
dark. After the spelunking, a family can 
camp in Carlsbad National Park. 

Crater of Diamonds 

Diamonds are a rackhounds best 
friend, as any camper in Crater of Dia- 
monds State Park, Arkansas, will say. A 
Dallas woman scrounged about in the 
clay until she found what turned out (0 
be a diamond worth $75,000. The larg- 
est stone yet discovered in the 78-acre 
diamond-hearing volcanic pipe is the 
Uncle 5am, which weighed 40,23 car- 
ats. Kids usually find more diamonds 
than grown-ups. An electrician from 
Pine Bluff, Aik. # and his family had no 
luck until his toddler daughter popped 
a scone in her mouth, Afraid that she 



Backpacking in the Porkies 

The Porcupine Mountains State Wil- 
derness Park in Michigan's Upper Pen- 
insula gives family backpackers a chal- 
lenging escarpment to mount, also es 
streams and limpid lakes on whose 
shores tents can be set up. The fishing 
is excellent, and rock formations in- 
triguing to study. Backpackers must 
take precautions agamst bears. At 
night it is necessary to hang provisions 
from tree branches. 

Wild ponies of Assateague 

No one — young or old — who visits 
the Assateague National Seashore in 
Maryland will ever forget his first sight 
of the wild ponies, their shaggy manes 
flying as they run free beside the sea. It 
is said their ancestors swam ashore 
from a foundering Spanish galleon. 
Campers on Maryland's Eastern Shore 
also visit such spots as Winter Place 
Farm near Salisbury, where thorough- 
bred jumpers and hunters are trained 
for the Olympics, and the Blackwater 
National Wildlife Refuge, the most 
important resting and feeding axe a for 
migrant and wintering waterfowl on 
the Atlantic Flyway. 

Cajun lagniappe 



South's most beauttful mansions, at 
New Iberia- Private campgrounds are 
at Lafayette and New Iberia. 

Okefenokee canoe trails 

Paddlers enter Georgia's Qkefenokee 
Swamp from the Folkston side, either at 
Kingfisher Landing, Duck Island or the 
Suwanee Canal. As one outfitter says, 
“There is no fast water and very little 
dry land. Your paddle will be used 
every inch of the way; 1 ' This doesn't 
keep family canoe campers from 
threading this mysterious swamp to 
see alligators and other wildlife. At 
night they pitch tents on platforms over 
the wet ground Some even obtain 
guides, cross to the far Florida side, end 
descend the Suwanee River. 

Biking in Vermont 

Close by the Massachusetts line r the 
Vermont Hostel Tour begins at Guil- 
ford, and winds its way over rugged 
hills and dales for 200 miles 10 Richford 
near the Canadian border. Bike camp- 
ers stay in hostels or campgrounds. 
Details about the route may be 
obtained from the American Youth 
Hostels 

Trail riding the Big Bend 




might choke, ha pried it out of her jaws. 
It turned out to be a diamond worth 
$5,000- Sites with modem facilities are 
on the campground loop. 



Family campers in the Cajun country 
of Louisiana find the Creole word "la- 
gniappe" applies- Ji means a little bit 
extra thrown in for good measure, and 
could apply to such fascinating places 
as Lauren Valley Plantation on Bayou 
Lafourche near Thibodaux, the largest 
collection of old outbuildings in the 
state- The weatherbeaten houses gath- 
er around the ruins of a sugar mill 
where their inhabitants worked until a 
hurricane blasted it in 1965, Lagniappe 
also includes Avery Island and its gar- 
dens, and St. MartinvUle, site of the oak 
where Evangeline, Longfellow's Acadi- 
an heroine, stepped ashotrfc- Best is 
Shadows on the Teche, one of the 



Western historian Walter Prescott 
Webb said lh Big Bend fever is being 
homesick for a place you can never cal] 
home." Big Bend National Park, Texas, 
is much too rugged w make a home for 
most families, but is a spectacular piece 
for riding and camping. Of a dozen 
trails r the one to Window is most popu* 
lar. It winds down into a canyon 
between high cliffs where often a red 
hawk wheels overhead. A waterfall 
dashes out of a cleft in the mountain 
and tumbles hundreds of feet to 
the valley floor. Sitting around a 
camps re in the Chisos ff 

Mountains is camping 
at its best. PM , . 



Boat camping in Glacier Bay 

Sail from Bartlett Cove m Glacier Bay 
National Park, Alaska, aboard tha Gla- 
cier Bay Explorer, The captain will puc 
a camping family usltore with its gear 
at one of several wilderness areas and 
pick them up when desired. Other 
campers kayak to their sites. Every year 
3,500 back-country campers try out the 
shores of the bay where killer whales 
sport and blow, and harbor seals rest 
on Icebergs. 



Backpacking: Through the Porcupine Mountains in Michigan aracf hundreds of 
other areas, tsmUy peckers can get almost tmcomfbrtahSy dose to nature. 
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In a tough town like El Paso, we beat the big gun. 



[1 was a classic chid Mill of the Old WesL. Except 
the gun -fighters were out of the Far East. 

There was Toyota. The big company with the big name. 
And there was Isuzu. The young company with the 
unusual name. 

The setting, El Paso, Texas, A town with temper- 
atures that would make a sun dial ask for salt tablets. 

A town of over 500,000 people— and not one of 
them afraid to get dirt under their fingernails. In short, a 
town that doesn't cotton to city slickers. 

It’s not surprising then, to learn that in a town that 
still retains so much of the frontier spirit, a tough 
truck like isuzu has managed to outsell Toyota** 
in only a very short period of time, 

And the r ease jus are simple. The Isuzu long- 
bed’s diesel’s range of 840 miles* is the greatest 



range of any truck in its category. And when you’re riding 
the range of El Paso, this becomes very important. 

What’s more, Isuzu delivers the greatest mileage 
of any imported pick up in America — with an incredible 
49 MP(i highway — and an estimated [Ml MPG in the 
city. And that’s better tlian Toyota or Datsun. 

Of course, while all of tins should make you think 
the Isuzu is one tough truck, you should also know 
Isuzus do have a soft spot. The inside. Once you step 
inside the cab, you’ll have more leg and head room 
than a mini-pick up is supposed to have. With a choice 
of three across seating or bucket seats. 

What it all comes down to, is after 67 
years of proving how tough we are all over the 
world. Isuzu has just added a new chapter of 
how the West was won. 



II 

ISUZU 



Tougher than the world's toughest roads. 

Isuzu. Driving into your future. 
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Peak I ^-Ltnth with w&t-woaLh&r fly.. 
uses s honk cnrd tq make filming easy. 



For Better 
Shelters 

They're lighter, stronger, easier to pitch, 

and some are engineered to stand on their own. 
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QwemaFf g neiv Plpfxh 1 'Qmam 
/JpftJ two toots in one: tvftn 
uufer l ^beli f/IyJinsialW. nfi 
shown here. teid is lyarm and 
rainproof, ramwri, 

hrerziw cm biotv U irtitiijft porous 
inner tent far summer crolijig. 
Wt '.iuj. i l's PujisbtiE (or sf : mwi house 
fbutoivj is suitubte for hqdtyurrf 
* >r bock-tuun Iryfutiuiy -ncti vibes. 
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T he simple A-frame is still popular this spring, but 
many new tents look as if they were designed by a 
spider or intended as the dwelling of a caterpillar or a 
chambered nautilus. 

*Tm always finding designs in nature which [ have 
used in my tents/ observes Charles William Moss, 
who has become the most important guru of tentmak- 
ers since Omar fashioned fabled fabric shelters in 
ancient Baghdad. 

in 1955, Moss created the first umbrella tent, 
which soon replaced the pup tent. Its metal frame- 
work outside the fabric led to the current crop of 
membrane tents sn which aluminum rods are inserted 
in the material. Moss, who was trained as an artist at 
the University of Michigan, designs tents with a paint- 
er's eye for form, but when his tents were subjected 
to computer analysis at the Massachusetts Institute of 
Technology, they were proven to be as aerodynamic 
as those created by engineers. His tents are also 
tough In 1978 Moss set up an entire tent dry in the 
deserts of Saudi Arabia to test his designs, and they 
were aU blown away by the angry winds. This sent 
him back to the drawing board to create a group of 
tents that will stand up to Arabian winds and the frig- 
id blasts outside his headquarters in Camden, Me., as 
well. 

Moss's Optimum 300 and other big tents are con- 
structed of cotton duck, but his backpacking tents 
employ nylon taffeta uppers and nylon Ripstop floors . 
They are supported by ribs of aircraft alloy aluminum 
tubing connected to the fabric by elastic cords . These 
tents are organic shaped, which is to say they are 
hyperbolic paraboloids, and the wind has a difficult 
time getting a firm hold on them. 

The new tents manufacturers are showing this 
spring are as rugged as they are lightweight. They 
are easy to set up and take down, and they are well 
HI p imu: dm Mmm ventilated. They favor the 
geodesic dome because it 
provides die most volume 
with the least surface 
area, and its supple 
framework bends with 
the wind. Campers who 
prefer the A-frame will 
still find it available 
among new tents, for few 
can deny it sheds the rain 
best even if it takes a buf- 
feting by the wind. Tun- 
nel-shaped tents r in reali- 
ty a variant of the A- 
framo. are competing 
successfully with the geo- 
desic models. 

Among top tent manu- 
facturers to offer an A- 
frame this spring is John- 
son Camping Speaking 
about the Eureka line, 
Johnson's Linda Snuptk 
says, 'The Alpine Mead- 
ows was developed as an, 
extension of our classic 
A-frame design. While 
the front and rear main- 
tain the A-shape, we add- 



The Flagship (above) from Moss Teat Works in Cam - 
dun. Me., is free-standing, roomy, steeps four. Cur- 
vilinear cabin tom by Wenzel (left) has a 6 -foot, 4 
inch headroom and Can sleep up to five campers. 
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Small rent with big headroom, the Moss 
Landmark can add waterproof-fly caver. 



Made of Kimberly-Clark** Evolution 3 material, the new 8 X 10 
Odyssey from Coleman has two triangular side windows, a D- 
style door, is frt^siandjhtf using shockc&rded aluminum polos. 



ed a center hoop which ha* increased 
shoulder and headroom and provides 
greater stability." 

The Importance of effective tern 
polos has nevor been more fully appre^ 
dated. James Thomsen, president of 
Wilderness Experience, one of the most 
highly regarded West Coast temmak- 
ers, confesses that his company has 
found it necessary to strengthen the 
poles of its Sanctuary Tent r even at the 
cost of adding weight, 

"Testing told us to be leery of fiber- 
glass polos, so we switched to heavier 
yet stronger solid poles/ 1 he says. 
"When we made the ferrules sturdier, 
the toiaJ weight gained "On the other 
hand. Sierra West's Roger McDevitt 
says this spring's poles in all six of their 
lo?US wilt be of extruded aluminum or 
Fiberglass, both being very light. 

Fabric is the other major topic for 



A geodesic dome that is free- mantling with a fiberglass frame, 
the White Stag Star Dame from Henderson weighs nine pounds . 



The Stargazer 
can sleep two and 
withstand strong 
winds. This new 
White Stag model 
Is for moLinfcains- 



Mqss's Starlet at 
only 4 Vm pound 5- is 
free- standing two- 
sleeper compact 
with open net top 
for easy broeros 



tenters to think about 
this year. Developed 
at Kimberly-Clark's 
Neenah, Wis., re- 
search facilities as 
long ago as 1 976 P 
Evolution fabric was 
first Introduced in 
3 981. Jim Mechlin of 
Kimberly- Clark's "Re- 
search and Develop- 
ment Center, now at 
HosewoU, Ga., says, ,L In 1981, four 
manufacturers offered eight styles of 
tents. In 1983. six manufacturers offer 
14 styles." Mechlin points out that the 
body respires eight pints of water in a 
day. "Five to six people in a lent give 
off a lot of moisture, 1 ' he says, "Evolu- 
tion fabric s lugh vapor-transmission 
rate keeps the interior fresher." 

Evolution 3, a three-layer laminate of 
(Piaasa fun? to page 881 



bA 



POPUIAft MECHANICS - AP^IL ! 983 



| SOFT PACK IOC's FILTER. MENTHOL 2 mg. ’'tar", 0.2 mg. mtoline 
Warning: The Surgeon General Has Oeserminerl P ef cqarene by FTC method. 

Thai Cigarette Smoking Is Dangers 10 Your Health. competitive ur seven «n« i either the Dec ®i ftc flepert or current advertising 

- - I NOW. THE LOWEST OF ALL BRANDS 




We promise you less. 




[ CONFIRMED BY THE LATEST U. 5. GOV'T. REPORT ON TAR J 
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This summer is 

by Coleman. 

You remember Coleman : the name that meant camping to you as 
a kid. Mow meet today 's Coleman, with outdoor equipment varied enough to stock 

the summer for your entire 
family. 

Camp close to the fun with 
tents like this freestanding 
Coleman® Odyssey™ 1 it's 
made of Evolution 3? a light- 
weight fabric that "breathes 11 for 
comfort and resists rot and 
mildew. 



You il rest easy 
when your 
sleeping bags are 
from Coleman. 

We make more 
than 20 styles to 
choose from, each 
100S machine wash- 
able, colorfast and 



suncutter 



MV 



For a big, bright full circle of light, you can't do 
better than the legendary Coleman* Lanterns, 
liquid-fueled and propane. 



Here’s an old reliable. The Coleman* Stove, 
liquid-fueled or propane, adjusts from simmer to 
sizzle in seconds. Or for variety try a Coleman* 
Smoker-Grill (right), available in gas or charcoal. 



Announcing another way to enjoy the water, loaded with features to make learning quick for 

Coleman style: SunCutter™ water skis, They’re beginners, but measure up for experienced skiers, too. 





brought to you 








Use a Coleman "Smoker- 
Grill to moist smoke, 
dry- smoke, steam, 
roast, bake 
or grill. 



Every family needs a couple 
of Coleman 11 coolers, so a good 
place to start is with the chest type 
Pbly- Lite* coolers (all plastic) and 
ite* coolers (steel belted). 

like the personal-sized 
family, with big, wide 
; and lids that double as food 
and drink trays. 



Qqjeman { 



We outfit your 
outdoors. 



C the Coltman Inc 



Look for rebate offers on 
many fine Coleman products. 
Details and coupons available 
at participating dealers. Offer 
good Feb. lb through July 5, 
1983- 



Take a run at a river or lake in a Coleman* 
Canoe, the world's most popular. It’s versatile 
enough for fishing, floating or white water. And 
get into the new Coleman* Ufe Jackets. 



designed for confidence and comfort, plus the 
right touch of style. 



Take your own 
air anywhere with a 
Coleman* Inflate- All* It plugs into 
your car lighter to let you pump up tires, 
air mattresses, balls, toys- just about 
anything that takes air. 



ean 

more to power 
than paddling, get 
your family into 
a Coleman* 
Scanoe? It carries three 
adults, or two adults and 
two children. And its 
broad, square stem 
handles up to a 
5 hp motor. 






T ne oosv" 

v . ’irji-jpr* is the peiect helper for 

,,: Thousand and one jobs Guaron- 

' 'eed against loss for one year from aare 

of registration. ■ ||L|#^| H 

Uncle Henry also offers ^1^ 

a selection of pocket knives with UEfnriJV 
one ond two btades HCIv Im T • 



You can lose your wallet. 
But you can't lose your 
Uncle Henry. 



Writs for yQLirf'ee SNode Alr^oriac lo Schrgde CurfteiY Ca*p . EllefivWG. M V 1242&-Q5 90 



CAMPING 

S3 

spin -bonded polyp ropyJeno, provides 
superior dimensional stability, thus en- 
abling temmakers m have greater de- 
sign freedom. It is highly water repel- 
lent, mildew- and rat-proof* acid and 
stain resistant, and has no odor. The 
Coleman Co., which in 1901 pioneer 
ed the use of Evolution 3 in its Gene- 
sis ieni r will use it In three family tents. 

Other tent innovations include Eu- 
reka 1 s roof of no-ne-um fabric for its 
Wisp 1 and II tents. They also have 
breathable panels of uncoated Ripstop 
between floor and roof. Window and 
door hoods in front and rear allow 
these air passages to remain partially 
open in a rainstorm. Black Lees 
Meridian tents also provide for air cij“ 
culation in a rain. Two tunnel vents 




Now fh am Eureka Tents, Wisp U is b Q 1 /*- 
pound lightweight RipStop sleeping two. 






A retail value of up to S-T29 95. this free, sectoring vinyl 
canopy arsake^ youi new Coleman - trailer an even greater value 

* Sets up quickly and easily. 

* Adds up ro 70 sq. ft. of living area. 

* Protects you from the sun end rein 

* Provides a fully protected flying 
area when comOrned with Coleman's 
screened- room option. 

See this attractive, matching canopy along 
with all the new r S3 Clamping Trailers at 
your local Coleman Deader today. [He r s in 
the yeilow pages.) 

Stans Apnl I, IVfiJt orrfy art participating 
dw^waniiepromoyooai supphes test Applin to 
an nei* Cgfeman mode* wecrps JameMuwn 5 ', 

J^riFstmvn^ Lid. and Columtaa :h 



A BRIGHT REPUTATION FOR QUAUTY 
FOR OVER YEARS. 



Send for your 
free 1983 Coleman 
Camping Tracer Brochure today. 

Mair no Dept pm. The Cbfcman 
Company, Inc., Camping Trailer 
Division, Somerset, PA 15503 



Name _ 
Address . 
Ocy , 



State. 



Rhone 



* Cop^ght a W J Itw Celpn*n Comp ary, Inf 




The Olympic, another of the distinctive 
Moss designs, has handy front vesuhulo. 



are built into the upper canopy, and 
there is a snow tunnel in the rear. Dia- 
mond Brand's Super Spirit 3 r a free- 
standing A-frame, also has a large 
front door and a standard-size back 
door which r because of its double ves- 
tibule, provides excellent ventilation - 

Other new features to look for are 
lap- folded seams, well -finished fabric 
edges, and threaded stitch lines for 
extra strength. Guy lines with auto- 
matic tension adjusters provide extra 
security in a windstorm. There are 
also inside storage pockets for small 
Objects and laundry-drying loops. 

All toid r the tents being offered this 
spring are more versatile, light- 
weight r easy to erect and better venti- 
lated than ever before. Thanks to 
designers like BUI Moss, they are also 
more pleasing to the eye. FM 
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Send tor FREE color brochure, 



American Made 
by YOU! 

Theio a places lha*e tai, torsipn 
ft TVs 6&TV gi? w*\& C5S yO^J 
*3*1 1&rear/i aapng low-tfraiffil 
inaunli n paths Aurgsg 5*nt? tfurees and Streams Bf?- 
Iwwn no! -argund (fees ffr UP Sh*rp gtittta tawl shim 
ri]*ft5 in rneky Count ry afB prst impn^ihl? wlh IJifft 
whtfa^ TfvaE 5. itfneryfuj ne-ad a r*D-whag]RT. 'hp^upRr 
SftTrtc frnm Car- ^ 

Sup^ Brc tic II lAacurc$ afliil-syr A nienciMi miija 
3?0 cc or mprp pQ**rfui 3 cc -5 -cycle ca.it irgr? ilesve 
TEGumsrh €ngme HRiv ^-duly T&rgufl con^e-rter ftnv* 
Irpffl a r<l roar stipes I ^pressure wide hrts and nj- 
lade disc prases ire standard Man^ npr-ons and ac- 
cessories available 

Tflu save hundreds pi dnilars nn Super Hrgnc 5 krt 
prite.-pg bRcau^E y-CKj 0-mld 1 ! S?nw-t-l twits [ngtiher 
m fl-1 D h dcj 7 s rtiin ccwnmnn Iggls No mechi me s knp*- 
hOft nwd-Sd. rgmplele msVecriann G--I Cntais < 1 = aur 
1 b II rabw talatog 

Call TOLL FREE 1-000-553 -1Q30 

mum Michigan 1 - 61 6 - 849 - 34001 . or write 

Carl Heatt, Inc,, o* P i nim po 

Sox : 146. Benign Harbor, Ml 49023-1 1 48 



GOES WHERE A 
THREE-WHEELER CANT! 



Model* fidie rtif 



j T hp Bi*U, Si-aliipn 
Can e^aiflSupei &prwii 




Quality Inflatable Boats 
from *110 to *560! 

Fishing pisiform, motor rg nitwit , riv^f raM 
camp boat, yacht tender and now a true 
sailboat 

Eayle-s last for years, go almost any- 
where and cost $1tO to $560. 

Lakes, fivefs, ponds, c-oys and oceans - 
Sea Engles give you real value for your 
money, 

Write for FREE color brochure or send St 
for 24-page color catalog showing she fult 
range of Se-a Eagle boats and picduds. 

* Sea Eagle. Depi. PM34B, 



S! James, NY 11784} 

Or telephone: 516-724-0900 




Marine Surplus Sale! 




in vrlglmd 

MARINE HEAVY-DUTY 
TRUCK, BOAT & AIRCRAFT 

TARPAULINS 



to be offered to the public 
Starting Midnight Tonight! 



Starling midnight tonight — Marine 
Surplus will accept orders from read- 
ers of this publication lor Marine 
Heavy-Duly Tarpaulins. Each of these 
Lifetime Tarps,' (all still in original 
casings), are constructed of high- 
density 1000D polyethelene weave 25 
per$q in., waterproof. mildewpraof, 
rotproot fabric— the same thick, 
strong as steel' specifications re- 
quired to withstand heavy-duty action 
in ocean storms. [ungiB downpours, 
blazing iropic heal or even iQQ-belOW 
zero cold of high-altitude flights Each 
is designed to withstand water pres- 
sure of over 1000 lbs per sq. in — 
and raging tornado- force winds of 



250 rn.p-h. (a force greater than any 
maritime vessel is ever exposed to). 
Each of these marine life-time tarps 
also team res double stitched hems, 
reinforced triangular corners, rust- 
proof grommets every 3 ft., nylon 
naval rope: and are so watertight they 
are hurricane-prool! 

Recomm Ended for all sorts of heavy- 
duty civilian uses: for yachts aod sail 
boats, tor cars and trucks, lor Farm 
equipment or outdoor furniture 
pools, plus all bulk stored materials 
exposed to the elements. GUARAN- 
TEED FOR LIFE or Iree replacement ai 
any time. ORDER TODAY! 



**** SIZES AVAILABLE FOR THIS RELEASE +*** 

J ni2 X 16. . $22 J H 20 X 40 £61 * 

* □ 1 2 x 25. $29 * C 25 K 45 £64 * 

* □ 20 x 20 $34 * ^ 30 x 60 $135 * 

J □ 20 x 30 $47 J J 

**** + ********★********** ***** 



IMPORTANT. INDICATE QUANTITY 
Of EACH SIZE TARP DESIRED AND 
ENCLOSE THIS NOTICE WITH YOUR 
REMITTANCE 

(PLUS the following freight and cas- 
ing charges $5 for pact? 12 x 16 
12 x 25, or 20 x 20 tarp: £6 tor 
each 20 x 30 tarp: $7.50 lor each 
2D x 40, or 25 x 45 tarp: $15 tor 
each 30 x 60 tarp) Purchase price 
refunded in full <1 not completely 
satisfied upon receipt of your Ma- 



rine Lifetime Tarps LIMIT: 10 (ten) 
tarps per address, no exceptions. 
Send appropriate sum together with 
name and address or should you 
wish to charge your order on VISA 
or MASTERCARD, give credit card 
name, number and expiration date. 
To avoid disappointment or tofu re 
regret, you must place your order 
immediately. Enclose this original 
notice with Quantities indicated 
above. ACT NOW! 



MARINE SURPLUS DEPOT LTNH-13B 

Box 9800. Port Washington. NY 11050 






GOOD DEALS COME M GMC PACKAGES. 



Right now, during Super Sellin 
□ays. your GMC truck dealer 
has great package deals on 83 
models They're the GMC Red 
Tag Special options packages. 
And they re great ways to get 
some of the options you want 
on a new GMC truck for less. 
Because if you buy a new GMC 
S-15 regular cab or Club Coupe 
2- or 4- wheel -drive pickup 
equipped with one of our Red 
Tag options packages, you can 
get things like a V- 6 engine, tilt 
wheel or halogen headlamps at 



no extra charge But that's just 
to name a few. 

There are other no-extra- 
charge options, too. depending 
on which package you choose. 
Or, buy a Red Tag Special group 
of options on a new GMC Wide- 
side full-size pickup, Rally or 
Vandura. And depending on the 
group you buy get air conditioning 
or an automatic transmission at 
no extra charge 

No matter what you choose, 
you end up with a hard-working 
GMC truck that's just the way 



you want it. For Red Tag savings, 
select from dealer stock while 
supplies last. So stop in at your 
GMC Truck dealer during Super 
Sellin Days. 

Some GMC trucks are- Equipped wilh engines 
produced by other GM divisions subsidiaries, 
or affiliated comcanies worldwide Sae your 
GMC Hue k deale* (o-r details today 




mJCXSAJtt WHAT WTREtm ABOUT. 








Now you can taka perishables anywhere you go in your car or 
boat. Icq chests tike Model 660 from Norcoid, Sidney, Ohio, 
stone frozen food or hold Jtitdton refrigerator temper atones. 
Powered by a 12-v.d.c. battery (oar 115-v.a.c. household cur- 
rant), Norcoid's Refrigerator/Freezer has an automatic temper- 
ature control that can be turned down to Q°F- The &GQ portable 
jess you take up to 1 00 pounds of foodstuffs with you. 



Day sacks can carry assorted 
supplies and rain gear for a 
bike from camp. The Cordut* 
Model 725 from Coleman's 
Peak 1 Div, is tight, ties e 
waist beltr haul strap, padded 
shoulder straps, top pocket 



Latest in outdoor clothing is 
durable, washable, styled for 
warmth without ijuffc. Vest 
with zip-on sleeves by Pow- 
derhom Mountaineering, New 
York, has Eastman KodOlite 
polyester fiherflll insulation. 




Multipurpose gear saves pack-space and 
weight This five-blade knife, the Swed- 
ish Kombiii Survival Set Awn .Precision 
Sports, Ithaca, N.Y . , can switch blades for 
sewing, skinning and filleting gome. 




Solar heating can be easy at a campsite 
with Solar Spray by Reliance Products, 
Winnipeg, Man. A Evocation polyethyl- 
ene container unfolds to hold shower 
water that warms up quickly tn the sun. 




Safari Pack from Rod Hall Racing , llano, 
Nev„ is a handy car-trunk stow kit for 
cff-roadandon. Bungee straps, duct tape, 
first-aid kit, flares, flashlight, tire gauge 
and tow strap are included. 




Somehow , when you r re camping you alwa ys need to hold a Ugh r 
when your hands era already full. Berkley ; of Spirit Lake*. Iowa, 
now hes a new Qutdoorsmmt Lite with stainless steel clip that 
fits on a cap, clips on a pocket or halt or stands on its own. 




Keeping fishing simple was the goal of Mississippi angling 
chomp Eddie Slater, of Indianola, when he designed a tight- 
weight reel of Du Pont 2yz$l ffrr taping onto any pole. If has 
adjustable drag, takes lines daws to two pounds. 

(Please [ lliti id page 72) 
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Revolutionary ^NEW^ 

Cunca^t in Uuthatril Mortar Dftilgn!’ 

The ELLIOTT POWER PADDLE 
The Inncvt tiro Qulbturd 




Fltoiblfl Shaft ■ NO iMfllCtME 
Gear fruajs or Main^ance 

Light Weight; - 
Under id lbs 

$infjie Control Ope r a'io^ I 



4 Posit m Transom Brackflt " 
[SlwwP’ in Auto-R«ver» 
Lockdown FasHioni 

LPnlimned tfeigfli Adjustmemi- 
Flts Anv Water Craft 

EtfioefiE Smalt Prupeiie* - Greal 
F» Wets gacH and Fi&nmg 

High Quality Engine - Forged 
Qf-anhsuall ■ NescSIe Bearing: 
ThrOtjgh&ul 
GePlrri^gai Enrich 
ElKtronre Ignition 



■ Epirk Arresting M-utfler 



new FOR FAMILY CAMWWG 

fCflaiitfl«arf from pag fl 7 fJ 




Designed Jbr firm footing while fishing 
streams with slippery racks; Red Beil 
Master wading shorn have fait soles, 
nylon uppers, sponge collars to keep out 
send, spec# for Bama Sokkets , wadars. 




For cross-country hiking or orientation 
sports r Nonnark, in Minneapolis, has two 
now compasses with JumintfUf arrows, 
adjustable grids. Advanced model {right} 
has conversions for chart, map scales- 



S FECIAL INTRODUCTORY PRICE 
si 99.00 ptii S 7. 00 shipping 

(NYS rfljidinrE adg appiicaDie sales m) 

BONUS? Order Tfidiy Aftd RKfirve A 
Beautifol Nyfgn Pachi C-Wh Carrying Cast - Wmin 
£2fc.D0 FRIEI S&fld in Coupon Of Gall 
ft)7-?72-04& Today We O^adly Accapl Master 

Card i_YiM _ ^ _ T 

Name 
Add r ass 

City State Zip 

ELLIOTT MFC. 00 DetH PW 

P.D. box 773 BinghamiM. hi 13002 



SEE 145 BOATS .$33? 

you can build from KITS 





Swe SOAi *n vwr n«fl bort 
GIAH 7 BUYER* GUIDE 

POWER a SAIL * 0 * 7 OFT 
WDM p STEEL ■ FIBERGLASS 

F-rrrn diVSa 4 wt art 

ryfUDOuls. to ocian 
Hiltraals. sports hemron. art 
tnwlirs m CMPLEit 
tiW&t IV SOAf KiTS, HiAf 
MM* * CUSTOM BWUXte 
uncover eti&rn aH. client 
soj'rt never i«r teie<e .jl 
Ull tar J r-auliun Ql pie fatl&y 
bum ttA r 1 

T HF GUST to^nss o-sr 500 fltwlos. ccrr^eic khcs, end 
pnets. cdonyi. rftutfrgftd. in-*ppi ptwits. -Ml i<iir'ciny in- 
J pmadofi; monay-fliaianfl -nd rro^r-uvifg mto. wrai/u e- 
juo Hctirmues, antf graduti Nm$. 
tot Hu Mart! NM radHLDEl P4gaHw keeps yuu abi eui 
at me -3 res i frvelDprar'j. n des?gr; ind tniisiruLiKin new 
lK5 5.jr.5. new p-Uuira dud “KhnuuKiv '£S IrJtJ .mil 

BwfWifejk^r itttrtrifw* Six BIG wm wch 

Tte CHTKrfsfff SO A T HJU» film: f pry 

Yours Free nmen yoti order THE Suffif or 
BflATBtHLDEH magazine. Orator AoftW 
Yotir Miisfacnon is ip^ranetd 
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QGEAH Lb&G. H 4 C 
*C to« n® 

Otpirlw^ 

'ft Pam EmcKT FL 



Will so*? *tr Git*** 

?™i #Oa r *ijMr r^rrvJwj - 

E 1 Q| 3 fdClftU U&CrtVl 

fi?iwnf«erwpm 

Jli ■ IjSfundFl 



1 UKU 

crrr.mTATiiiii 
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UuifelGVD VISA 

Oio^ rou-pnat lmv v ftj.gn 

^ ntovmwa 

CALL 1 HMZT 445 I PXt ? 3 A 
Fla ; i >»«Maa-z»iz ext EK 
CAIW^t fc-.s^nr i)u?h^ -no CdOi 





New tsnt bags from Coleman, Wichita, 
Km, f Come in sizes for medium &nd A urge 
Coleman family terns. Duffel bags, tent 
canopies, van con version kits and seam 
sealer are also new c<? the canvas iiiie. 




Campers and outdootsinen are Collecting 
and wearing custom-type iLruVes, and AT 
Mar Knives, Wilson villa. Ore,, offers s 
pair. Pack Rat i and II, you can wear on a 
belt in a combination scabbard. 




For pi inking and target practice, Beeman Precision Airguns, in Sw Rafael Calif., is 
producing a short, light r car t>irj es- si j'z tui air rifle, the CL with magnum power of 830 Aboe 
per second and a rifled barrel for . 1 7? and -22-cai. pellets, 




Small enough to tow behind mini compact cars ivrtJa little trunk space or motorcycles 
with none, the Time Out Cairyo Trailer from T.O. Carp., ^Ifc^arT. Inti., has e fiberglass 
compartment of 20 cu, ft. and opa'anai electrical brakes. (Please turn to page 74) 
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Know your car inside and out. 



how La (w il . . iu- limp ii la scarce it.. . to 
nmftinj rifhi. The TQTAt SERVICE MAM- 
Liif your cur * ill yuM him to Jo cvcrylhinp 

gfl Ortk j ttliflur _i>J | ii l I men I iio j rpjijar TCpiUr 

I TOT A | SERVICE air i of official 



TOTAL SERVICE MANUALS 



fueler? wdrt&hop m&nuAli. Each one ii crtrelully re-' 
vrinen ter u^c "hy ihe dg«if ■■ytHi r*el I Gtr owner. Cle*F I 
jnJ c-aiy To follow, yet comidcle and deluded enough | 
even Iu* f nitc vii jnal dir. Vnu jjcl ull the ipipprUJIt ■ 
informiiLmn plus JiliiuSp^Js of Ihe hem piciuref, du-_ 
f fiiriSH and spec ificationi. ® 



SATlttlCllflhClJiflAhEELDtlH TOUR MONET BA£ft 



GENERAL REPAIR MANUALS - TUNING GUIDES - NOME REPAIR - TECHNICAL BOOKS 
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Giant 

Heavy Duty 
Inflatable Boats 



2 M AN 




3 MAN 




4 MAN 


$38 




$50 




$65 



fkfurt Midnight Mu} 1 1 



Viking Ind. will send any of the above 
size boats to any reader of this publica- 
tion who reads and responds to this 
program before midnight, May I. 
Each boat is constructed of tough, 
high density fabric (resistant to abra- 
sion r sunlight, salt & oil), electronically 
welded embossed seams, nylon safe- 
ty line grommeted all around, heavy 
duty oar locks, three separate air 
chambers for extra safety, self lock- 
ing safety valves, bow lifting and tow- 
ing handle, and are recommended for 
marine, ocean, and fresh water recrea- 
tion, camping, fishing, or a family fun 
boat, and will be accompanied with a 
LIFETIME guarantee that it must 
perform 100% or it will be replaced 
free. Add $7 handling and crating for 



each boat requested. Viking /nd. pays 
all shipping. If your order is received 
within the next ten days you will 
receive FREE a high volume combin- 
ed hand/foot infiator/deflator bellows 
style pump for each boat requested. 
Should you wish to return your boats 
you may do so for a full refund. Any 
letter postmarked later than May I 
will be returned. LIMIT; Three (3) 
boats per address, no exceptions. Send 
appropriate sum together with your 
name and address to: Boat Dept. 
#117CR> Viking ln± t 6314 Santa 
Monica Bivd.., Los Angeles, CA 90038, 
or for fastest service from any part of 
the country call collect before mid- 
night 7 days a week. 



CALL COLLECT (213) 462-1914 
(Ask exchange operator for) 
BOAT DEPT. #117CR 
Before midnight, 7 days a week 
Have credit card ready 




NEW 

fCartEintjed from 73) 



Walking omr Stic* ^rpNnd, ice or under- 
water mossy rocks vrfaoEi fishing is easier 
with accessory traction chains from Saf-T 
Shoe Chains, Mourn 111. Shoe 

Chains fasten easily to any shoes or hoots 
with robber loops, end are available in 
both standard and heavy-duty models. 




New Sporting Glasses from Hoppe's, the 
maker of No. 9 Solvent jfor gun cleaning, 
bow come with dear, yellow and smoke- 
gray l&ises and side shields. The glasses 
provide eye protection for home hobby- 
ists , shooters, industrial workers, and 
come with a protective belt case. 




Double-sized for double-up sleeping in 
the back of a station wagon, camper or 
travel trmtier, c ha White Stag Wagon 
model sleeping bag from Henderson 
Camp Products, Chicago r ita-s 4 pounds of 
fiatnm Holiofii SOS insulation:, 1 J 4 
pound? on top , pounds below. VM 
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/?or 1983, Chrysler 
increases its warranty 
protection to two years. 

Only one major outboard manufacturer lw 
enough confidence in its product duality and 
reliability to offer a limited warranty for not 
one. but two years. That s Chrysler Marine 
For 1983. all domestic outboards pur- 
chased from authorized V 5 Chrysler Marine 
dealers . will carry a 2-year limited warranty 
against delects in materials and workmanship 
on Ibe entire product. Bath parts and tabor * 

America's longest warranty. America's 
lowest dealer prices. It's not surprising that 



Chrysler Marine leads the industry m warranty 
protection Chrysler is a leader in bringing 
design simplicity easy maintenance to out- 
board engines. And model tor model 
Chrysler oilers its dealers me lowest whole- 
sale prices ol any major manufacturer So 
our dealers can pass along important out- 
board sayings to you 

Exciting new graphics . . . new matfeis high- 
light Chester's 83 lineup. Chrysler Marine 
outboards feature attractive new graphics 
designed So complement any craft Choose 
from a complete imeuo of 1933 performers 
from the 3 . 5 to the WO HP. including three ol 
the highest-thrust sailor engines designed 
for displacement hulls 



And introducing the Charger 90. A real 
high -tongue powerhouse with stainless steel 
prop, standard . 

Our 1983 outboard lineup ss the product ot 
oyer 5(7 years of engineering innovation, test- 
ing and in-use proving 

Compare Nobody pulls it alt together like 
Chrysler Marine to give you price, warranty 
quality and serviceability. 

See your Chrysler Marine dealer now. 



fjr'.'utfei imnai mamtmince s ewice and parts. 

o-jtiords mat am pan ot nc$ builder packages 
S2S debuctHHe requited in second year Sat dealer 
(Or details 



■ * 



Where To Go- 
What To Take 
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F or the family heading out with no idea where 
they'll camp for the night, the trip can be a pleas- 
ant adventure — or the source of a lot of worry. Plan- 
rung ahead is important. Contact the tourist depart- 
ments at state capitals for descriptions of campsites 
and points of interest. Consult the guides listed here 
and write or phone ahead for reservations - 

But sometimes plans change. Fishing may be good 
at the Jake and you want to stay several extra days. 
Rain may be making the children restless and you 
want to move on to a campground that has indoor 



playground activities, One or more of the directories 
below should go along in your car or RV as part of 
your traveling equipment. 

The camping gear you choose will also make the 
difference between a delightful time and a disaster. 
Tents that leak or blow down, sleeping bags that are 
cold and get wet, boots that create blisters can often 
be avoided if you stick with quality. Yet the best 
equipment items are as near as your mailbox after 
you study the mail-order catalogs described below. 
Use this directory of directories as insurance. 



Camping 

Rand McNally Campground St Trail* 
&r Park Guide For The United States, 
Canada and Mexico: $ 10.95. 

Hand McNally Campground & Trail- 
er Park Guide, Eastern Edition; $6-95, 

Hand McNally Campground & Trail' 




er Park Guide, Western Edition; £6.95. 

Trailer Life Campground and Service 
Directory; $11.95. 

Woodall's Campground Directory, 

covering the United States, Canada and 
Mexico; $10.95. 

WoodaU s Campground Directory, 
Eastern Edition; SB 95, 

Woodall's Campground Directory, 

Western Edition; $8 95, 

National Park Guide, by Michael 
Frame; Rand McNally; $8.95. 

Hand McNally Backpacking St Out- 
door Guide, Richard Dunlop; $6,95. 



K O A Campground Directory; $1 at 
K O A Campgrounds or from Box 
30162. Billings, Mont. 59107. 

10 Destmatioits 

North to the Viking Past: Superinten- 
dent, Gros Mome National Park, Box 
130, Rocky Harbor, Newfoundland 
AOK 4NQ. 

Spelunking in Carlsbad's Wild New 
Cave ; Superintendent, Carlsbad Na- 
tional Park, 3225 National Parks High- 
way. Carlsbad, N.M. 88 220. 

Critter of Diamonds: Superintendent, 
Crater of Diamonds State Park, 
Route 1, Box 324, Murfreesboro, Ark. 
71958. 

Boat Camping in Glacier Bay Nation- 
al Park: For reservations on Glacier Bay 
Explorer, write Exploration Holidays 
and Cruises. 1500 Metropolitan Park 
Bldg,, Oliva Way at Boren Ave.. Seattle,, 
Wash. 981 01. 

Backpacking in the For kies: Porcu- 
pine Mountains State Wilderness Park, 
Rie. 2 r Ml 07. Gmonegan, Mich, 49953. 




Wild Ponies of Assateague: Assatea- 
gue Island National Seashore, Rte 2, 
Box 294, Berlin, Met 21611. 

Cajun Lagniappe: Chamber of Com- 



merce, City Hail, Civic Center, Box 27, 
New Iberia, La. 70560. 

Okefenok&e Canoeing Trails: Ste- 
phen Foster State Park, Fargo, Ga, 
31631. 




Biking in Vermont: American Vouth 
Hostels, 1332 I St. N.W., Washington, 
D.C. 6QQ05. 

Trail RMmg in the Big Bend: Big 
Bend National Park, Tex. 79834 



Equipment sources 

Eddie Bauer; Box 3700, Seattle. 
Wash 98130; quality cold-weather 
clothing, sleeping bags, acce&sories- 

L.L. Bean: Freeport, Me. 04033; 
famous for rubber-bottomed Maine 
hunting shoe and wide assortment of 
camping and outdoor gear by mail and 
from retail store that never closes. 

Cobellas: 812 13th Aw„ Sidney, 
Neb. 69182; hunting, fishing, camping 
gear. 

Gam pm or; Box 999N, Paramos, N J. 
07652; wide choice at bargain prices. 

Dunn's. Box 449. Grand Junction, 
(Pi&ase turn 10 page 79} 
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"4X4 Of IHE YEAR" 




This never-before sport utility vehicle has been 
named "4X4 of the Year by 4-Wheel & Off-Road 
magazine, plus "Four Wheeler of the Year" by Four 
Wheeler magazine. And now Chevy S-10 Blazer is 
taking on Ford s brand-new Bronco II —with some 
decided advantages. 

4-cyl. or optional V6 power A standard 4-cyl. engine 
or available V6. Ford Bronco U offers only a V6 
Insta-Trac 4X4 —or 2WD. Every S-10 Blazer 4X4 has 
the revolutionary Insta-Trac 4X4 system. For the 
first time ever, you can shift from freewheeling, fuel- 
efficient 2-wheel drive to 4-whee!-drive High— and 
back— at any speed. Ford Bronco II offers nothing 
like it. A 2-wheel-drive S-10 Blazer is also available. 
Highest towing capacity in its class: 5000 lbs. 
Including trailer and cargo That's 950 lbs. more than 
a Ford Bronco II with a V6. Optional V6 and heavy- 
duty trailering package are required. 

More options Bronco a doesn i offer They include 
big, fat P235/75R-15 on/off-road tires, power 
windows, power door locks, and much more, 

More payload capacity and cargo room than 
Bronco II. With the available rear seat folded down, 
you get long cargo length {68.6 inches) and big cargo 
space (67.2 cubic feet). Plus a 1000-lb, payload 
capacity Payload includes people and cargo. 



The Chevy S-10 Blazer 4X4 with optional V6 and 
4-speed manual transmission has some impressive 
mileage figures, too 31 Est. Hwy„ [21 EPA Est MPG? 
Chevy S-10 Blazer— the "4X4 of t he Year"! 

See it soon at your local Chevy dealer's. 

"Use estimated MPG for comparisons. Your 
mileage may differ depending on speed, distance, 
weather. Actual highway mileage Lower Estimates 
lower in California Some Chevrolet trucks are 
equipped with engines produced by other GM 
divisions, subsidiaries, or affiliated companies 
worldwide. See your dealer for details. 



Let's get it together. . . buckle up. 







Honda can give you all the 
power you need for good times 
in the great outdoors. With a 
co m p I ete I i n e of I ightwe ight , 
portable generators from 500 
to 800 watts. Each is really 
easy to operate. Just turn it on, 
pul! the cord and you're off and 
running. 

Honda generators are ideal 

"Ezcsp- -n EM BOO 



for Sighting up a campsite, 
charging the boat battery, 
powering small appliances, or 
providing standby power. 

Each one features a quiet , 
reliable Honda four-stroke 
engine. An advanced Oil Alert™ 
system that warns when the oil 
level gets too low.* An Auto* 
matic Decompression system 



and CD Ignition for quick, easy 
starts. And a USDA approved 
spark arrestor muffler so it can 
even be used in National Parks. 

So if you're looking for the 
best generator to fit your outdoor 
power needs, size up a Honda. 

Check your Yellow Pages 
for the Honda Generator dealer 
nearest you today. 
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WHERE TO GO 
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Term. 38039; hunting clothing and 
sguipmenv, plus accessories tor dogs. 

Early Winters: 1 10 Prefontaine Place 
S_, Seattle, Wash. 98 104; extensive 
selection of clothing, gear, gadgets 

Eastern Mountain Sports (EMS): 
Vose Farm Rd., Box 811, Peterborough, 
N.H. 03453; cold- weather clothing and 
gear from store chain and by mail. 

Frostline Kits: Frost line Circle, Den- 
ver, Colo, 80241; saw-it-yourself items, 
many of them down-filied. 




Indiana Camp Supply: Box 344, 
Pirtsboro, Ind. 46167; camping acces- 
sories and books, plus extensive wilder- 
ness medicine kits. 

Lands' End: Lands' End Lane. 
Dodgpville, Wis. 53633; outdoor and 
boating clothing, bags. 

P & 5 Sales: Bax 45095. Tulsa. Okla. 
74145; outdoor clothing, equipment 
and supplies, plus some bargain sur- 
plus items. 

Patagonia Software: Bax 1 50. Ventu- 
ra, Calif. 93002; the clothing division of 
the Great Pacific Iron Works, makers of 
Chouinard technical -climbing gear. 

Recreational Equipment <REI): Box 
SB 125. Seattle, Wash. 98188; a cooper- 
ative with extensive outdoor and moun- 
taineering equipment that pays divi- 




dends to members purchasing gear. 

Stow- A- Way: 166 Cushing Hwy., 
Cohasset, Mass. 02025; source for a 
broad selection of dried foods for camp- 
ing, survival and expeditions. 

The Yak Works: 2030 Westlake Ave ... 
Seattle, Wash 98121; items of clothing, 
gear and outdoor gadgets. m 




If you're looking for a 
dependable power source, its a 
good pol icy to keep Honda's 
EX 5500 heavy duty generator 
around the house. 

With 5500 watts, it's idea! 
for main or auxiliary power. 
Thanks to a specially designed 
OHC liquid-cooled engine, it runs 
so much more quietly than air- 
cooled generators with similar 
output, you'll have to hear it to 
believe it. And it consumes up to 
30% less fuel and oil. 

The EX550Q also gives you 
the most advanced features 



found on a generator today. 
Including an Oil /Temperature 
Alert system that helps prevent 
damage. An Automatic Idle 
Control for increased economy. 
An Automatic Vbltage Regulator 
for steady output, And a CD 
Ignition for quick, reliable starts. 

So whether your home is 
miles away from power, or you 
just need a strong back-up, check 
into the Honda EX 5500. Look for 
your nearest Honda Generator 
dealer in the Yellow Pages. 

IT'S A HONDA 
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Slick, acrodytikniiic .styling, 
light weight and first-race 
Engineering have made Sierra 
the terror of Autobahns."^ ** 
h will arrive here in 



Driving The 
European Ford Sierra 



Going one-on-one with 
Mercedes and BMW — and 
winning convincingly/ 

BY RICH TAYLOR 

PM phflCJdi Up ih* flAlUlDT 

T he heart of the worldwide automo- 
bile market is what Germans call 
the h T ,000-kilogTam class/' 
four-door sedans that weigh 
between 2,000 and 2,500 
pounds, carry four passen- 
gers, are driven by roughly 
two-liter engines and cost 
$8,000 to $12,000 Because 
this niche is so big and 
important, it's terrifically 
competitive. If your entry 
has been on the market more 
than a year or two r it’s 
already outdared 
The upscale end of the 
1 ,000-kilogram class is dom- 



inated by the Germans — the revamped 
BMW 3-series, the all-new Mercedes- 
Benz 190/I90E (see firsthand flepcut, 
page 105) and most important of all, 
the knockout Ford Sierra, If you think a 
BMW can cut around a comer, try a 
Sierra. If you think a Mercedes is quiet 
and smooch, try a Sierra. If you think a 
Mazda 626 is filled with electronic 
wonderment and inexpensive for what 



you get, try a Sierra. Not to put too fine 
a point on it r Ford's Sierra is not only 
the best car in the 1 , DOG- kilogram 
class, tt J s one of the best sedans in the 
world. 

Now you have to understand about 
the German market. In Germany, the 
3-series BMWs which Americans think 
of as expensive sports sedans cost 
about S9.DQQ to $12,000= The new 
Mercedes, which will cost 
$24,000 in the United 
States, starts at $11,500 in 
Germany. Ford's Sierra is 
priced from S6 r QOO for a real 
stripper to slightly under 
$1 2,000 Lf you order the full- 
tilt version. In other words, 
it's directly competitive with 
BMW and Mercedes 

It s pretty hard to ignore 
the Sierras aerodynamic 
body Where BMW is ultra- 
conservative and Mertedes- 
r’Ftoa nun to page B2 } 




KR^t has biplane re&r spoiler, which lowers Cd from ,34 to .32. 
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DRIVING FOOD SI E RRA 
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Just plug in .. . anil SHOOT! 



Jusi pSyg it =nio siandard rouse curren' . . . and you re ready lo Jire staples as f&sl 
as you can squeeze iis feainerEciucri digger ! 

With ht*r light weigh!. ingger^fa&i Arrow ET-$0 Eieclrp-Matic the haapy 
homemaker will breeze elforifeSSly through Stores oi hQhl decorating and repair Chores 
trimming a futchert shell lining a closet, mending a lorn screen Or covering □ headboard 

And, the Arrow ET-50 Electm-MaliO is a rattening iool wilh the heavy duty staple-driving 
power ihe home handyman needs Jor putting up ceding iiie. installing insulation, applying 
weatherstripping, etc. 

Uses Arrow No T -50 staples exclusively. in 6 sizes; 1 4 ,5-16.38.1 2,916 and CeiktiLe 

Available at all leading Hardware. 

Home Center fi. Discount /A 
Deoar tment Stores everywhere 



jFffETE *tr r G&mpamy 



271 Hfliyhilt Strsel. SHltfl? Bmoh. N. J 07662 



Benz is, well, Mercedes-Benz, Ford has 
gone out on a limb to build tbs most 
futuristic looking sedan in production. 
What other manufacturers are showing 
as their styling studies for the Year 
2GGO, Ford of Europe is building now. 
This must have taken some pounding to 
get through the product planning meet- 
ings, and the Fordvclk must be biting 
their nails to see if the car is going lb be 
a success. 

Well, if it r s any consolation, 1 drove 
all over Germany for 10 days in the 



Sierra, and everywhere I went, the car 
was a sensation. 

Fighting off buyers 

People literally can't keep their 
hands off it, I finally gave up trying to 
photograph the Sierra in a Cologne 
park on Sunday morning — every pass- 
erby felt compelled to caress the car, 
despite my protestations, If that's any 
indication, Ford dealers are going to be 
fighting buyers off with a stick- 

The slick body not only looks terrific, 



it works superbly. Aerodynamic drag 
coefficient is -34 r which is as clean as 
any production sedan in the world, and 
by adding a pair of rear spoilers, which 
Ford mounts on its XR-4 high-perfor- 
mance version, it can reach 32 Cd. Bui 
unlike some cars with ultra-aero bod- 
ies, the Sierra is not disturbed by side 
winds or high speeds. 1 saw a genuine 
1 93 km/hr (120 mph) on the rain-swept 



Cockpit is I&aded with pis trumentpthn 
and thore's ampin room for four adults. 

Autobahn to Frankfurt, and the Sierra 
felt as stable as a Pinto sitting In your 
driveway. 

I interviewed Ford chief engineer 
Hans-Georg Garik#, who was in charge 
of the Sierra program Says Gaffk#, 
hH The devil sits In the details." Look 
closely at the Sierra, and you can semi 
what ha J 5 talking about; tho flush fit- 
ting windows, door handles and trim, 
the “moon disc" wheel covers, even the 
way most wind-catching body seams 
have been eliminated through new 
assembly and stamping techniques. 

A p^pLe-mover 

Even more remarkable, the Sierra's 
high-aero body works as a people-rndv^ 
er I fitted three American businessmen 
inside, and everyone commented on the 
generous head, shoulder and leg- 
room — including a 6-fooi -6 publisher 
wearing cowboy boots- He said, "This 
is the only cm I've ever been in where I 
feel iruly comfortable, ,r 

Fortunately, Ford's interior designers 
have met the challenge of tho body with 
an equally futuristic interior. The nub- 
bly cloth bucket seats are as comfort- 
able as Reearos — the accepted stan- 
dard of excellence in automotive seat- 
ing — and infinitely adjustable The rear 
quasi-buckets have a 60/40 split, which 
fold down to give the high -tailed fast- 
back the effective carrying capacity of a 
station wagon. 

The dash layout and controls are 
near perfect, from the fat-rimmed 
steering wheel to the nicely located 
shifter. There's a full set of instruments 
in front of the driver, plus an onboard 
computer with digital readout for fuel 
economy, trip mileage and servica 
intervals. There are power windows. 



A trigger-squeeze breeze 
in the hands of the 
handy homemaker! 



A powerful, useful tool 
in the hands of the 
home handyman! 



Operates 
on any 
HO m 



Model ET-50 
ELECTRIC 

STAPLE 

It’s TRIGGER-FAST! 
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power door looks, electric mirrors and 
every other gadget that the Japanese 
have led us to expect on a l,QQO-kilo- 
gram car, including a terrific digital 
radio. 

Chief engineer Gariks tried both 
front- wheel drive and rear- wheel drive 
chassis before deciding to go with a 
conventional layout. As he points out, 
BMW and Mercedes both went through 
a similar test program before also 
deciding on rear- wheel drive. His argu* 
mants are persuasive: better weight 
distribution, elimination of front torque 
steer, straightforward maintenance 
and the ease in which different power 
trains can be plugged in. 

Many engines offered 

The Sierra is offered with an incredi- 
bly wide range of engines: 1,3, 1 ,6 and 
SrO’liter Fours; 2.0, 2.3 and 2.fHiter 
V6s and a 2. 3-liter diesoi — all with 
four-speed, five-speed or automatic 
gearboxes. The top option is a fuel- 
injected, 150-hp version of the 2. liter 
VG which Ford of North America used 
to offer in the Capri, and which is now 
to be available in Ranger trucks. 

The Sierra's suspension is remark- 
ably straightforward, with MacFherson 
struts at the front and independent 
swing axles on s emit railing arms at the 
rear. It all works superbly, however, 
because of some clever engineering 
with rising-rate polyurethane bump 
stops and basic suspension geometries. 
The Sierra feels safe as a house at 120 




Base Sierra comes with a 1* 3-tiwr Four 
and a starting price of $& r QGG in Europe . 



mpb. and has a marvelously compliant 
ride over Belgian block and inner city 
potholes, 

A U.S. version 

As Gaffke says, "When we brought 
the Sierra to Arizona for testing, Amer- 
ican people said to us Holy Smoke, why 
can t we have these cars?' iJ Well, in a 
manner of speaking, we can, Lincoln- 
Mercury is going ro bring some version 
of the Sierra into the country starting in 
1985- According to Gaffke, there wifi 
be only 2G r OQO to SO.OOO units. And 
according to rumors from Detroit, these 
will all be dressed-up XH-4 versions, 
with a Brazilian-made, turbocharged 
2 -3’ liter Four and a Mercedes- like price 
tag of $24,000. 



That's a damn shame. The nicest 
Sierra is the five-door hatchback, with 
the 2 .8-liter V6, an engine which Ford 
has already certified for the United 
States. Thousands of these V6s are 
already driving around U.S, highways, 
and Ford mechanics and parts people 
are already familiar, with them. If Ford 
people wanted to do themselves a 
favor — and us, at the same time — 
they'd import the Sierra VG by the hun- 
dreds of thousand s. and sell it for 
$12,000. 



Even better, they’d build them over 
here. Know why that will never hap- 
pen? Because while chief engineer 
Hans -George Gaffke was developing 
the best sedan in the 1,000- kilogram 
class. Ford engineers in Detroit, were 
creating the Tempo/Topaz, a car that is 
not nearly as capable as the European 
Ford Sierra The Tempo/Topaz isn't 
quite in the same ballpark when it 
comes to quality, sophistication, perfor- 
mance or handling. But it. too. weighs 
1 ,000 kilograms. If* 
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MUST UQUDME 

AT BELOW DEALER COST! 
Gas Operated, Emergency 

Power Generator 



r 

DON 7 let a storm rob YOUR home of vital 
electric power! With Mrs 4000 watt gener- 
ator, yon ALUM VS have a reliable standby 
source of 120V ami 240V plug-in power! 

• Slip. Briggs & Stratton 
4-cycle gasoline engine! 

• U S, math, U.S. quality! 

• Mfgts, 1 year warranty! 
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4000 watts of 
emergency power 
quichly available 
when you need it! 
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Atari 5200 — first impressions 

Atari's new 5200 is a bright explosion 
of sound and color, fast moving graph- 
ics and stunning capabilities. From the 
design of the stick, Lucite case W the 
electronic maze of a full. 64 K memory 
inside, this 520Q is one mean, powerful 
gaming machine 

Many fine details all add up io a 
worthwhile new addition to the gam- 
er's choice of possibilities. The joystick, 
for example, features new engineering 
techniques that make it easy to control 
on-screen movement. The stick itself 
moves in a smooth. noncentering man- 
ner that becomes second nature after a 
few minutes. Atop the stick on she 
hand controller are three buttons — 
st art pause and ttESET The i J AUSf: 
button is great when the phone rings, 
just when you're about to reach that 
all-time high score. The keypad below 
the stick features real keys and the 
whole unit fits the hand like? an elec- 
tronic glove 

Cartridges include such coin-op ar- 
cade favorites as Galaxian (shown) and 
Star Rsid&rs, That's right, a full version 
of Star Raiders on a gaming system! 



Swarms of aliens swoop by 
i/i Gaiaxian (above) running 
on new Aran 5200 machine 
(right), H&nri controller* 
feature a smooth joystick, 
as well as a fuil keypad 
even start 



of sw itches 
pause and reset buttons 
(inset) so you can stop 
the action wberr yau warn. 



One of the most complex, challenging 
and visually exciting of at! videogames. 
Star Haiders was responsible for selling 
a lot of Atari 400 and SOU computers. 
Mow. we predict, it'll soli even mom 
S20Gs. 



White there aren't yet as many car- 
tridges as one might hope, there's no 
doubt that Atari and other manufactur- 
ers will rush Eo support the 62QG. As 
always. Atari is a video force to reckon 
with.- — MS. 




Coleco's expansion modules 

Coleuo vision has made a point of fea- 
turing games that look as close to their 
arcade counterparts as possible. For 
the most part, the company has sue* 
ceeded admirably. Zaxxon. .Mouse 
Trap, Venture and otherq feature thn 



same scintillating graphics and addic- 
tive pEay value as the arcade ver- 
sions. 

Now, Coleco has taken its game 
machine two slops further with its first 
two expansion modules. 

Expansion Module Two features a 
small- size hui maneuverable 
%tc?oiing wheel and a real gas 
pedal Plant the plastic pedal 
xJRM deep into your shag rug's pile 
grip that tiny wheel and drive 
into the screeching world of 
turbo, Like the coin-op game. 



L .» ;■ ,.±u 
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Coteco's Expansion Module Two adds a 
steering wheel and a plastic gas pedal 
(not shown) to Coiecovi$ion game. With 
these optksns, the fast-paced Turbo game 
(right) puts you in the driver's seal. 



Turbo is as close to driving a souped-up 
race car hell-bent through city streets 
and around treacherous curves as most 
of us will ever want to come, it seems 
almost impossible that the three ^ 
dimensional graphics can move so fast 
and so convincingly on she home TV 
set. if you've ever doubted that any 
home video game could duplicate the 
thrill and wet -palm feeling of arcade 
play, try Coleooui sian's Turbo. 

Wight now, Turbo is the only car- 
tridge available for use with the steer- 
ing-wheel module. Hut more driving 
games loom just around the bend 

And let's not forget Expansion Mod- 
ule One. which lets you use all the Atari 
2600 cartridges. We've tried it out and 
have yet to find a cartridge it wouldn't 
accept. So, white Atari is less than 
thrilled with Coleco for doing this fit is. 
in fact, suing Coleco). there's nu doubt 
of the module's consumer value. If you 
have a library of Atari 2600 games, 
Coleco wants you io use them — on 
Colecovtsion. — AT, 5 



m 



POPULAR MECHANICS - APSIL 1 983 





Get Ram Tough values during 

DODGE PROSPECTOR DATS ! 



The range of savings is 
dramatic - . up to $1000 on a 

wide selection of Prospector 
option packages specialty 
created for these and many 
other 83 Ram Tough trucks. 
And they are options most truck 
owners prefer. For example: 

PAM PICKUPS. SAVE $1000: 

Select light package— bright 
rear pumper, wheel covers 
and (ow- mount mirrors-3G- 
gailon fuei lank— ail and 
temperature gauges with trip 
odometer —tinted glass- 
intermittent wipers— Sam 
hood ornomenl-AM radio- 
Royal SE decor-air condu 
honing. With special Dark 
Brown metallic two-tone pains. 



RAM CHARGER- SAVE SIOOO: 

Start with convenience 
package— digital dock— oil 
and temperature gauges— 
trip odometer— sunscreen 
glass— bright grille and hood 
ornament— bright low-mount 
mirrors and wheel covers. 
Add Royal SE decor— front 
bumper guards— AM FM 
stereo w - electronic tuning— 
special Dark Brown metallic 
two-tone poml-air condi- 
tioning— power door looks 
and windows— speed control. 

RAM WAGONS. SAVE $1000* 

Choose the convenience 
package- bright front and 
rear bumpers— digital 
electronic cloak— 36-gallon 
luel tank— oil gauge and 
odometer— bright grlHe ond 
quad headlamps with 



ha log en hig h beams— bright 
wheel covers and Jow-mount 
mirrors— bumper guards and 
nerf strips -Royal S£ decor— 
AM/FM stereo radio (manual) 
—air condihonrng. Wrlh 
specioi Dark Brown metallic 
two-tone paint 

RAM VANS, SAVE $575; 

Choose hi-back bucket seats 
—tinted glass -convenience 
package— 36-gci lion fuel 
tank— full gauges— bright taw- 
moLinl mirrors, wheel covers, 
front and rear bumpers— 
intermittent wipers— exterior 
appearance package— AM 
radio. Wllh special Dark 
Brown metallic two-tone paint. 



RAMPAGE. SAVE S»KP. , . ON 
ONLY TRUCK IN AMERICA 
WITH 5-YEAR/ 50,000- MILE 
PROTECTION PLAN: Gel 

white side wall tires— light 
package-dual remote 
mirrors— power sieeri ng- AM 
radio— cargo box side rails, 

RAM 50. SAVE $125“ ON 
AMERICA'S LOWEST-PRICED 
PICKUP Choose twotorre 
tape -bright step bumper - 
low-maunt mirrors— box top 
molding -sliding window- 
clock— wheeitrim rings 




5 AM m 




warranty cpver* r-n.jjuir pjid jmwcrtrun 
ttrfttpCrfWUU ptoi Diitet fo4jr n**| thripixjth tar 
5 yeuh (If miJ «, wbjcluvsj £ciaii«^ Eli-t-l 

A deductible nwy he ratjiurtd 








Enter Marvel Oil’s 
1983 Sweepstakes 



You can win any one of 1001 prizes 
including a trip for two to Hawaii, 
Nikon cameras, nylon racing jackets 
and Marvel lote bags. Details and 
entry blanks at your automotive sup- 
plies dealer. Enter early and often 
No purchase necessary. 

After you've sent in your entry 
stock upon — 



MARVEL MYSTERY OIL 

When added to the crankcase, 
Marvel -gives your car impressive 
efficiency and performance. Cuts 
maintenance costs. 

Cleans as it lubricates. 

Keeps internal parts 
covered with a tough 
protective film that pro- 
tects against exces- 
sive wear Marvel 
puts real snap into 
throttle response, and 
even starts at cold 



temperate res 



Use Marvel Products. Availabfe 
at all auto supplies dealers 
coasMocoas* . . and Hawaii 



MARVEL GAS TREATMENT 



Companion \o Mystery Oil, Marvels 
Gas Treatment provides defter fuel 
combustion which 
means less powef rob j 
bing ash and residue rn 
the combustion cham- 
ber. Reduces engine 
maintenance. Minimizes 
engine feedback (diesel- 
ing). Prevents spark 
plug fouling and misfir- 
ing. Prevents carburetor 
clogging. 

Make your car an economical 
Powerhouse of Performance. 



PM 

LOOKS AT... 






Skil's 551 
Trim Saw 



The latest Sldlsaw ib a heavy-duty r 
quality product which reflects careful 
arii! good design Weighing just 
pounds and measuring 12 in. long, it is 
an easy saw to handle. Ii performs with 
precision cutting accuracy for tight-tol- 
e ranee trim work, yet it Is the only Trim 
Saw wo know of that can rip 2-by stuck 
effortlessly. 

Some features you will appreciate 
include an adjustable line-ol-cut gauge 
which can be aligned for the blade in 
use regardless of kerf width, and sensi- 
ble. heavy-duty, luck- lever depth and 
bevel adjustments which are easy to 
set with clearly visible calibrations in 
W-Ln. increments. 

The heavy- gauge steel wraparound 
foot is quite rigid and ii doesn't flex 
under heavy hand pressure. The high- 
torque, 8. 5 -amp. motor is burnout pro- 
tected and is mounted to the right with 
the blade on the left fur gaud visibility 
of the cutting line (fur the majority of 
right-handers). The S'/s-in.-dia. blade 
gives a maximum depth of out at 90 s of 
1-23/32 in. and 1 -Via In at 45* 

We were impressed with this saw 
and think you will be, too. Skil's 551 
Trim Saw is priced, at SS9 95. but you 
may find it for a few dollars less in 



feVftr does job quickly and 
easily without causing wre fingertips . 



Same is true for depth -ofeut ac^irstment. 



some areas. 

It is made by Skll Curp,. 4801 West 
Patterson Ave.. Chicago. 111. 60646. 

— Rosario Capoiosiu and Harry Widts 



AJc/idlkj/] it's mainly a trim saw designed 
for relatively light precision worst, the 
gutsy h'rtis saw zips through heavy stock. 
Rip guide is accessory you should buy. 
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the mediants ol flying. 67 Victor is Armyshorthand for an 
trained heticofner mechanic. In today's Army, you can choose from over 
reer training areas, ipcluding over two dozen in aviation alone. Qualify, 
i guarantee your choice of training. Which means you can serve your 
in the way that hest? suits your talents. c * 

iK)t 67 Victor, Jt might be 68 Foxtrot * 

ViL army. 

I i BE ALL YOU CAN BE. 



ref, S00-Vl«422. In Calfcmia, 800-252-0011. Alaska & Hawaii, SCO-423-2244. 

* I 

-C.*. fl Mimnwart 








l-ghis Kings, 8 mg. J, i 3 r” 0 ,7 mg. nicotine; 
lighis 100'$, & ing, W, 0 .8 mg. nicafine 
a*/. percipretit, RC Report Ite.'Sl. 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 

H 



■fake the road 
to flavor ina 
low tar cigarette. 



x 



* 





THE JEEP IS DEAD, 
LONG LIVE THE 
HMMWV! 



It stands for High- 
Mobility, Multipurpose, 



Wheeled Vehicle — so devastating a 4x4 it could very well 
make the Army forget that there ever was a jeep. 



BY MURRAY RUBENSTFfN 




couldn't quite accept the fact that it was not made 
in the U.S.S.R.), Later, it soldiered on in Korea, 
Vietnam, Africa, the Middle East and many other 
remote and inhospitable outposts far from home. 
Along the way, it spawned a new breed of rug- 
ged, sporty, off-road civilian vehicles- — the ubiqui- 
tous 4 x 4s that are popular today the world over. 

Now the military jeep is being replaced. But 
why? If it's been so good for so many years, why 
get rid of it? The answer lies in the changing 

needs of war. For its day and purpose, the 
jeep was unsurpassed. But modem 

weapons systems have 
become bigger, heavier 
and more sophisticated, 
requiring larger crews to 






Jeep successor: New HMMWV mourns 
40-mm (ymoede Jtiudvr, no also 
fire antitank missiles Shown 
is AM General's entry, 
one of three in stiff 
Army competition. 



A fter more than 40 years of faithful service, 
i the historic Army jeep is being retired, 
put out to pasture. How do you say goodbye to 
the end of an era, to the last days of an old 
friend? Since 1 940, the jeep has stood as a sym- 
bol of Yankee guts and ingenuity— a runty little 
battlefield workhorse that was tough, dependable, 
easy to maintain, seemingly immune to the indig- 
nities of war, and ultimately beloved by all it 
touched, from foot -weary GIs to four- star gener- 
als. 

Throughout World War II, the vehicle known of- 
ficially as the Ml 51 V-j-ton truck served with dis- 
tinction on every front, in every branch of the 
armed services, and with every one of our Allies, 
including the Russians (who loved it, but 




Wide variety of HMMWV 
configurations con ho seen here a fid 
on facing page — all interchangeable 
on same chassis using add-on kits. At 
right am General Dynamics* mobile 
Command post . fitted with sophisticated 
communications and detection goat, and 
its Hellfim missile carrier , Photo at 
far right shows GD's air-cooled diesel 
and swing-up hood that fully exposes 
engine and running gear for easy field 
servicing. Below ere two ambulance 
modes — Teledyne's four-liner "mini" 
rig (top) and AM General's oigh t- litter 
"maxi ' rig (bottom), Teledyne version 
has telescoping body that, when low- 
ered, permits transport by helicopter. 





FOUR-UTTER 
MINI AMBULANCE 



man them and more auxiliary equip- 
ment Co support them. Handling the 
TOW missile Launcher, for instance, 
now requires two jeeps and a support 
trailer. The TOW (for Tube-launched, 
Optically tracked, Wire-guided missile) 
Is the most powerful antitank weapon 
used by the infantry, and a single carri- 
er for it is vitally needed. Other mod- 
ern-day gear is also straining the little 
4X4 beyond its practical limits- 
Whde the jeep has a rated payload 
capacity of I P 30Q pounds, it can actual- 
ly carry only about 800 pounds when 
operating cross-country, and then not 
at top speed. In addition, the current 
jeep population is getting old. Of the 
58,152 now in the Army's inventory, 
more than 30,000 are over 1 3 years old, 
their normal life expectancy. By 1985, 
more than 40,000— almost all of the 
present supply — will be nearing the 
end of their usefulness 

In 1950, faced with these grim pros- 
pects, the Army conducted a study of 



Key survival features are shown iwlow. 
Deep-water breather system (left) has 
extended intake and exhaust stacks that 
permit WAfJlfWV to ford streams cap to 5 
feet deep. Run-flat tire (center) has 
rigid internal vane that continues to 
support vehicle if casing is ruptured. 

AH three HMMWV contenders offer these 
two features. At right is AM General's 
rim drive wheel a clever Innovation 
that raises axle w achieve high ground 
clearance with low overall silhouette. 




DEEP-WATER 
B BE AT 



FRESH- 
EN? AKE S 
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Pop-up gun fum?i can bo 
raised and ready to fire in 
only seconds. It swivels 
360* takes TOW missile 
fsbdivrt here- an AM Genera i’$ 
Hummeri, as well as other 
armament. Retracted (far 
tight), turret is hidden. 



tactical vehicle requirements and con- 
cluded that, instead of replenishing its 
aging jeep fleet with more of the same 
design, what was really needed was a 
completely new vehicle. It would be 
larger, faster and more powerful than 
the jeep. With a considerably greater 
payload, more multi -role versatility, in- 
creased battlefield mobility and im- 
proved combat survivability, instead of 
the jeep's relatively light 14-ton rating. 
It would have a hefty 1 "A-ton 
capacity (sometimes re- 
ferred to as a V-i-ion rat- 
ing), 

The Army's designation 
for this ambitious new 



concept is HMMWV (for High-Mobility r 
Multipurpose, Wheeled Vehicle). The 
closest you can come to pronouncing 
this mouthful of consonants is "Hum- 
vee/' a name not likely to stick once 
imaginative and irreverent Gls get their 
hands on the vehicle. 

Bui by whatever name the Humvea 
will come to be known, its advance 
notices am impressive. Like the jeep, it 
will have four-wheel drive, but the sicv 



ilarity stops there. It will be Longer than 
a jeep £195 inches compared to the 
jeep's 133), yet it will be several inches 
lower, making it less vulnerable to ene- 
my ground fire. The Bumves will carry 
a 2 ,500- pound payload under combat 
conditions — three times the jeep's ca- 
pacity Designed to satisfy a wide range 
of baulefietd requirements, it will also 
be a multiservice vehicle, serving the 
requirements of not only the Army. 

but the Marines and the Air 
Force, as well. 

Using interchangeable body 
kits, the basic Hum vee chassis 
(Please lum la 174) 



TOW MriSllE LAUNCHER 








T7jp? support rigging (above) tor 
Sky ship's gondola is of Ke vlar cable 
attached t& load curtains. 



They float along ponderously, seeming relics of the 
past. But airships are making a comeback! 

- * '* I * • f 



i 
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For spy missions, radar 
booiB insider Sky ship s anve/ppe 
(below) can perform surveillance. 




BY MIKE STOWERS 



Flying GoffbaN: The Airship Inspired By PM 



It's often described as a flying mama ray carrying a ba^k tit- 
ball on its bock. But maybe giant goifbaU would be a bettor 
word for the experimental heavy-lifter IT A 20-1. One of its 
designers, Frederick D. Ferguson, says the 20-foot-high air- 
ship was inspired in part by a PM article on the aerodynamics 
of ci gotfbali <*ee Golf s’ Secret Weapons, page 78, Dec, J 7B). 
The craft's balloon, currently being scaled up to a diameter 
of 160 feet by Van 13 u sen Commercial Development of Canada, 
gets lift in three ways: from helium, from rotating fan en- 
gines and from the Magnus effect. To take advantage of tha 
Magnus effect, the LTA 20-1 rotates on pins that connect the 
balloon to the tips of ih^ ituma ray's; wings. A boundary 
layer of air forms around the smooth balloon, giving lIsh 
whole craft enormous lift.— D.E. 








G-8lHk 



>H IP INDUSTRIES 



Sky ship 500 \ now in 
service ov&r London, fli&s at 
WtQQQf&Bt with a JZ-#nan 
and iwn-tou ioa d 



n a chilly day last fall, a British Royal Air Force 
■ squadron went into alert Status to Investigate 
a flying object visible for miles with the 
naked eye, but which made only a very faint blip on 
radar screens. The massive object chugged along 
beneath the cloud cover gliding right into the ap- 
proach pattern generally used by the Royal 
family returning to London from trips to Bal- 
moral Castln in Scotland. To the surprise— 
and relief— of jusi about everyone, the 
UFO turned out to he a friendly dirigible^ 
an Airship 500 making a Lest run for Air- 
ship Industries. 

''There's no metal in the structure/' ex- 
plains Beg HUlsdon r Airship's North Ameri- 
can representative. "It's all plasties and 
composites. They stay well-hidden from radar; 1 ' 
Silont running is just one major feature bringing air- 
ships back on ihe scene. Various design configurations 
make helium-filled vessels front-runners for some futur- 
istic assignments. Hauling lumber or other heavy Loads, 
even taking the place of military spy satellites at less 
than one- hundredth the cost are among the possibilities. 
In the very near future, airships are expected tu 
carry passengers around the £,000 islands off Greece. 
There are airports on only a few of the islands so air 
ships, which can land On very small and rough fields, 
will be competitive with airplanes. Airship Industries 
has sold three vessels to an Aegean touring company. 
Airchinc havo been out of ihe luxury passenger busi- 

™ . si nee the German rigid vessel 

Hindenburg crashed, in flames in Lake hurst, NJ., 46 
years aqo next month, killing people That tragedy 
and several military accidents helped end the much- 
heralded flying machines' popularity. 

Hut e he ships plying the skies today ere far safer chan 
evet^ (ho safest airships of the past. (Incidentally, air- 





p&l 






ships had almost three accident-free 
decades at the turn of the century, hut 
this fact is overshadowed by a few 
spectacular acd denis.) 

The new vehicles are filled with non- 
comhustibla helium instead of volatile 
hydrogen. And latest-generation plas- 
tics give the new airships the structural 
toughness of old-time rigid ships with 
the lightness of nonrigid vessels. The 
Skyship 50Q in the middle of last fall's 
royal scramble carried two tons of load 
and a crew of 13 In its gondola. It 
moved around almost noiselessly, pow- 
ered by two 200-hp Porsche engines at 
speeds up to GO knots, and soared 
above 10,000 feet with a full load. 

In a Toronto hangar, an Airship team 
is in the midst of assembling a Skyship 
500 for testing later this year by the 
U.$. Navy. The dirigible will take about 
one week to meander along the Atlantic 
coast to Weekswille, N.C., where Navy 
pilots will be trained to fly it. Then the 
Navy plans to test the vessel as a radar 
platform, a sonobuoy-dragger for sub- 
marine hunting and a fleet escort vessel. 

Even while the N avy puts the skyship 
through its paces, the Forest Service 



The Jdrgfj hanger space required 
by airships, such as those built 
for the Goodyear biimps (shovs) 
have discouraged potential air- 
ship users. Still, the air- 
ships are excellent candidates 
for flying radar piadtanus. Good- 
year has added experimental 
radar to the Enterpr ise {right}. 



The GyckyCrane {above}, its helicopter engines operating , and its nose cockpit instru- 
mented, was flight-ready shortly before a storm dashed It against its moorings . 



a Light frame that hangs under the air- 
ship. The propellers give the airship 
extra lift and greater ground speed as 
they haul tens of lumber or other heavy 
cargo, Goodyear's concept would use a 
2.5-million-cu--ft nonrigid airship as its 
basic lifter. The Pia&eeki craft under 
construction uses 1.1 million tu, ft, of 
helium to lift a maximum 37 tons. 

Lifter destroyed 

So far, the only heavy lifter ever com- 
pleted was destroyed in a storm at its 
moorings in Tillamook, Ore. 'The crew 
went home for the night and a storm 
blew up/' says Hal Denison, who has 
photographed the Aero Lift Go/s vehi- 
cle extensively. “When they arrived at 
the mooring site in the morning r the 
Cyclo-Crane was dashing itself against 
its own moorings. Apparently, it was 
pulled loose from a tether In a high 
gust/' 

Aero Lift, working with an S 950,000 
U.S- Forest Service contract, is rebuild- 
ing the heavy lifter and will start tests 



wit be testing engines for a heavy-lifter 
called the Heli-Stat (photos on facing 
page) being developed by Fiasecki Air- 
craft Corp. -at Lakehursf. The lifter, still 
under construction at press time, is 
similar to one that crashed in a freak 
accident two days before its first sched- 
uled test flight in Oregon last year. It 
also resembles a lifter still on the draw- 
ing hoards at Goodyear Aerospace. 

All of the lifters place helicopters or 
helicopter-like rotors at four comers of 
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in its hose and can carry a gondola 
beneath the airship for more instru- 
mentation or additional crew. 

Other airship experiments in the 
works center Oh the vessel's potential 
as a radar platform. Goodyear has 
mounted a radar system on the airship 
Enterprise demonstrating to the Coast 
Guard, its maritime control capabilities 
in flights over the South Florida coast. 
The Navy, which last year commis- 
sioned Lockheed to develop a concept 
for an airship that can hover at 70,000 
feet to perform the same tasks as a spy 
satellite,, has also asked airship devel- 
opers to come up with radar concepts- 
Gn several certification flights, 
the Sky ship 500 has been A 
equipped with a radar boom 
mounted Inside the main airbag 
which tested out successfully 
The Skyship envelope is laminated 
polyester sandwiched between layers 
of polyurethane and gaa- retention film. 
The envelope fabric was designed for 
Airship by a French chemical company. 
Inside the envelope are two large bags 
that can be filled with air scooped in 
through lightweight pipes running to 
the outside of the skyship. These air 
bags- — -called hallonets — are made of 
Polyamide 65 woven fabric and coated 
with polyurethane spray. In flight, the 
baUonets have a maximum air capacity 



A model of Fiesecki's heavy 
Uttar (above) shows the fnur 
heiicupiem adding to the air- 
ship's lift and speed. The 
airship undercarriage (right) 
has been completed and the 
first chopper (below right) 
w-$$ mounted late tes? ymr. 



later this year. The lifter has a cockpit 
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SKYSHIP SOO — ■ 
CONSTRUCTION DETAILS 



T . Kevlar gondola cables IS] 
2r Gondula support curiam 
3* Tail Firs. (4? 

Am Flame rudders 1 2,1 

5- wire bracing for i&lL fin 

6f Plii^lic oJt'vatoTS 

7. Aft hallonel 



0i BaJlonetair valvp 
9* Air blower 
10. Engines ( £j 
I 1. landing gear 
1 1- Kevlar gondola 
13, Em^rgencv air valve 
T4* Forward ballon&t 



1 S i None probe for let hvr 

16. Nome* rLbs 

17. Nome* rudder 

le. Nome* spar 

19* Nose ba Liens 

(moral! v laced} 
20. Molded nose tcvno 




of about 40,000 cu. ft. each. They must 
be kept in balance— there's a ballonet 
fore and aft of the ship's gondola — -to 
minimi^ surge., tha sudden turning of 
the ship's nose sharply up or down. 
Also helping to keep the ship's flight 
stable are six 20-inch valves, two in 
each ballonet and two in the midst of 
the envelope. 

Ride like a submarine 

Flying an airship has often been com- 
pared to running a submarine. The ship 
has to be kept as close to perfectly sta- 
ble as possible or it will go into a killing 
dive. Of course, pilots who have flown 
the Skyship 500 think of it in gentler, 
more romantic terms. 

' 'Flying a nonrigid is similar to oper- 
ating a light aircraft/' says Nick Ben- 
nett. chief test pilot for Airship. 'You 
just need to know Boyle's law (seating 
that gases expand with heat and 

{Please t urn to page S&0> 



FOPUIAR MECHANICS * APRIL 1963 



95 





Driving The For d Tempo 
Topaz And All-New 
Thunderbird 



These ’83s are more of 
the right stuff from Ford. 



BY GARY WfTZENBURG 

DETPCHT EDTOE 



Tempo tins All-ind&pGnd&m suspension 
and mans verse-mounted, 2. 3-Iiter Four. 
EEC JV comparer con uvfo mginG- 



A few months ago Ford introduced 
its stunning new Thunderbird 
and Cougar, downsized STD and Mar 
quis familv cars, and vastly improved 
Escorts and Lynxes, Now, it J s time for 
the all-new, fitmPwheeS-dri^e Tempo 
and Topaz compacts, a very impressive 
Turbo Coupe T-Bird and the Ranger- 
based. Bronco II, 

This is the second wave of exciting 
new S3 vehicles designed, engineered 
and developed under the “new" Ford 
regime of Board chairman Philip Cald- 
well and president Donald Petersen. 
There's not a turkey in the bunch - 



pery 60^ from the vertical. With drag 
coefE dents of ,36 for the two-door 
and .37 for the four* door, they're 
slicker than GM J s competitive J-tar 
sedans and make the GM Xs and 
Chrysler Ks look like shoeboxes by 
comparison. 

Ford Div/s Tempo sedan is distin- 
guished by its three-window profile, 
while Mercury 1 s Topaz sports a Mer 
cedes- like iwcr window design. These 



The first thing you H 13 notice about the 
99 .9-in.- wheelbase Tempo and Topaz 
is their exceptionally clean, unclut- 
tered, aerodynamic styling. These cars 
spent more than 450 hours getting 
their comers smoothed in wind tunnels, 
and they show it. 

Doors are "aircraft-style.' r wrapping 
up into the roof (over concealed water 
drain troughs), and both windshield 
and roar window are sloped at a s lip- 
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Ftowererl by □ fcurbcKhn/£eti faef infer ted. Ha- 
bp Four. T-bird is unlike its pred^c^ors* Ffffr 
speed manual ant I Gnodywir Eajdtes make if 

more 0/ a Eurosedon than a traditroncil cniiser. 



will compete with Toyota's Corona, 
Nissan's Stanza* Honda's Accord and 
Mazda's new 626 as well as the domes- 
tics noted above. The fairly rakish 
coupes, loo bang much like baby T~ Birds, 
are intended to take on the likes of 
Toyota's Celica, Nissan's Datsun 200- 
SX„ Honda's Prelude and GM r s J-car 
hatchbacks, among others. Divisional 
identity is provided by different bum- 



per, parking lamp and grille designs 
(the Tempo has body-color horizontal 
bars) in from and specific rear panel 
and taiilamp themes in back. 

The Tempo-Topaz interiors are near- 
ly as tasteful and restrained as the bod- 
ies are smooth. The instrument panels 
are not guile European in character 
(stick -on wood grain still prevails in 
Upmarket models) but a long way from 



"Yankee flash ri gaudy. An optional 
gauge package provides fuel and tem- 
perature dials between the large, circu- 
lar speedometer and a matching ta- 
chometer, but the oil- pressure gauge 
and ammeter are console mounted be- 
low the radio Base cars have handy 
door bins and a small storage box above 
the radio, whde higher-series models 
(plH?a5e_tum tgjragO 176 } 




Part, of Tempo's undutmred, aerodynamic styling includes doors which wrap op into the roof. Tempo's Cd is a low 37. 
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New Video Games 



Now these video adventures offer three-dimensional, 
animated scenes of challenge and excitement 

BY NEIL SHAPIRO ELECTRONICS EDITOR 




Views from bridge 
of your Starship in 
Suhlogic's game Space 
Vikings show animation 
that's so great yflll feel 
yau've been transported to 
other worlds. Readouts below 
sown give overview of ship's 
condition. Once pas r planataiy 
defenses, the pilot flies ship 
above a landscape grid watching 
for targets. OriiPf screens £ not 
shown) detail everything £rtij±i 
j jhip status to galactic t nap. 
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Put You In The Action 



N ew games that flash their excite- 
ment through scone after shift- 
ing scene am cropping up everywhere 
that there's a video screen to view them 
on. 

A typical video game used to feature 
a Static scene in the background: only 
the " "players'' would move. Aliens 
would shift back and forth above your 
ndssile-fiiing gun — but the animation 
was confined to gun and targets, Now, 
things have changed into a complete 
orchestration of animation with set- 



with a real feeling of ‘ being there/ 1 

The next stage of simulating! reality 
comes with the Turbo game (also 
arcade and Colecovision). In this one, 
you're seeing a completely 3-D view of 
the scenery rushing at you, much as 
you might see from the windshield of a 
real, speeding racer. 

Already, games such as these are a 
far cry from static backgrounds and 
repetitive play. But the next stage of 
video play is now showing up in home 
computers and will probably be finding 



pies of this new philosophy of total 
gaming involvement in as complete an 
environment as possible. They forer 
shadow what we think will be the next 
big wave in video gaming. 

In Space Vikings the player Ss in com' 
plot® control of a starship. The displays 
that he sees on screen seem to us very 
similar to the displays that a real star- 
ship commander might be watching. 
The animation is superb as you pilot 
your starship closer to the enemy plan- 
et. Meanwhile, you keep track of every- 




Turfop was a winner in die coin-op arcades and now H allows the 
at-home pJayer to speed through a compter# bur imaginary world. 
From city to country, driving on ice and snow or through the night — 
everything you can think of is there. (Colecovision.) 




Ultima tl from Sierra Online is incredibly detailed. Movement on (he 
main map of the world (left) can take you inra castles (center), dun- 
geons (right) and I tiara Uy hundreds of other places on a quest 
through both Time and Space. (Apple 11.) 



ting — the latest games resemble stage 
plays with complete scenery changes - 
In some, such as Zaxxon (available 
both in the coin-op arcad.es as well as a 
home version for the Colecovision 
game) the scenery scrolls by ' below” 
you as you fly three-dimensionally 
above the video landscape. These 
scrolling-landscape games provide you 



its way into the video game cartridges 
soon. These new games are so com- 
plex, so detailed and so incredibly roa / 
that they boggle the imagination. 

Detail upon detail 

Space 1/iferngs from Sublogic and 
Ultima It from Sierra OnLine (both for 
the Apple 31 computer) are prime exam- 



ining ranging from damage control to 
your crew's morale via many different 
auxiliary screens of computer readout. 
The bottom line is that the game fea- 
tures just about as much real -life feed- 
back as you could get without feeling 
the actual vibrations of the engines - 
Other games, such as Ultima II , do 
turn W page IBB) 
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ft's fast, fun and 
economical, and owners 
love their nickel rocket 

** good-looking, hav^your-cako- 

W^. and-eat-it sporty car/ 1 ex- 
claimed a young Michigan design engi- 
neer, ,k with very impressive accelera- 
tion and equally Impressive fuel mile' 
age. Where else can you find a front' 
wheel-drive car that's made in Ameri- 
ca, is cheaper than the competition* and 
has a five-year, &O r OOO-mile warran- 
ty? M 

That paragraph pretty much sums up 
what most owners like about the 19S2- 1 ' 




Tire cockpit, with Its dSsh&d ftmri spoke 
wheel matches the cat's sporty looks. 



S3 Dodge Charger. Mot only were 
about 72 percent of the buyers we sur- 
veyed attracted by the car's looks, but 



S3 percent praised its economy, and 
24.2 percent commented very favor- 
ably on the Charger's strong acceiera^ 
lion. That's an unusual combination — 
sporty looks plus mpg plus perfor- 
mance It s not often that all throe come 
together in the same automobile. 

Basically, the Charger coupe uses the 
mechanicals and body platform of 
Chrysler’ s Omni and Horizon sedans- 
For 1932, Dodge offered a base model, 
called the 024 Miser, Above that came 
the Custom 024. Both used the Volk- 
swagen-built 1-7'lfter overhead-cam 
Four. 

Last year’s Charger 2.2 marked the 
hot ponycai of the line and carried 
Chrysler' s own 2,2-literohc engine It's 
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this powerplant that gives Chargers 
their snap. This year,, the 024 name has 
been dropped and all versions are 
called Charger. 

There's the base 1 E3S3 Charger, with 
a Peugeot-built 1.6 engine, plus the 
Charger 2.2 and the Shelby Charger. 
Chrysler now offers a five* speed trans^ 
axle and has upped the 2,2 ‘s horsepow- 
er from M to 94, with 107 in the She3 y 
by. 

A Wesi Virginia salesperson; "It's a 
very peppy car, and [ love die way it 
handles. It s comfortable and easy 10 
drive, with a good factory stereo system 
and a convenient hatchback. 1 ' 

Throughout their comments, many 
owners emphasized basic, simple val- 



ue. Mo one accused the Charger of 
being the world's greatest car, but pur- 
chasers continually compared this cou- 




Owners lows die Chiysler^built Z Z Utei 
Four., which combines power, economy. 



pe with its competition, and the Char- 
ger mostly won. 

For example, a Colorado engineer 
added r "1 carefully weighed perfor- 
mance, style and economy against 
price. When analyzed in a studied way, 
no other car comes close to the Charger 
2 2 in terms of value, including the VW 
Scirocoo, Honda Prelude, Ford EXP, 
Mercury LN7, Toyota Celica and Re- 
nault Fuego." 

A Tennessee book layout apprentice 
echoed, *T tested a number of cars 
before selecting the Charger. First, 1 
took out a new Camaro Z-28, which 
Listed for $12,530. Next. I drove a new 
Capri RS with the 302 VS. That one had 
fFioasa turn to page 193) 
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